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MESSAGE PROCESSOR, APPARATUS CONTROUING DEVICE, HOME 
APPLIANCE, PROGRAM FOR MESSAGE PROCESSOR, MICROCOMPUTER 
SYSTEM, PROGRAM FOR MICROCOMPUTER SYSTEM, AND 
PROGRAM PRODUCT 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a message processor of implementing a 
process by commnnicating a message with an external device, an apparatus 
strolling device, a home apphance, a program for the message processor, a 
microcomputer system, a program for the microcomputer system, and a program 
product. 



2. Description of the Belated Art 

There is a demand not only for mfrastructnre of communications at 
home, namely, a so-called 'Home network", in which high-speed and toge- 
vol ume data transmission such as video transmission is required, but also for a 
relatively low-speed, small-volume, inexpensive facility network which . 
apphcable to a variety of so-called "white goods" home apphancea and 
accommodation-related equipment. For the purpose of facilitating construction 
of the latter network, ECHONET standards have been established by 
ECHONET consortium (see "ECHONET Standards Version 2.11" by 
ECHONET consortium, the contents are uploaded in §1-1 "Overview of 
ECHONET' Part 1 at URL: http://www.echonet.gr.jp, hereinafter, called as 
T51"). In the home network including the facility network such as ECHONET 



P1355 



stands, snarly to the other local area network (LMO. *• Internet or the 
H* information is communicated between respective components 
communicatively connected with the network, unit by unit, by a format based on 
protocol inherent to the network. The unit of information te be sent to the 
network at one time is cafied a packet. On the other hand, the unit of 
information containing a certain meaning is called a message. The message 
can be conveyed by either one or plural packets. 

Electrical apparatuses that are supposed to be primarily used at home 
are called as "home appliances", and among such home appliances, electrical 
apparatuses which are specifically connected with the network for 
communication of information are called as "information appliances". In such 
information appliances, there is known an appliance in which organic control 
operation with respect to the entire* of the information appliance, and 
communications with an external network are realized by exchanging messages 
between plural microcomputers (hereinafter, cafied as "sub microcomputer*") 
individually in charge of controls of the respective components of the home 
appliance, and a microcomputer (hereinafter, cafied as "master microcomputer") 
of coordinating operations of the sub microcomputers. 

In the information appliances, there is a case that the operation of a 
nncrocomputer is suspended is by occurrence of trouble of a hardware, or the like. 
To solve such a problem, there is known a technology disclosed in Japanese 
Unexamined Patent Publication No. 2001-280777 (hereinafter, called as "D2"). 
In the publication, the operation of an apparatus controlling device of a home 
appliance such as a refrigerator is resumed by allowing a user to manipulate a 
recovery switch when the operation of the apparatus controlling device » 



P1355 



suspended. 

Despite the above measures, the apparatus controlling device is brought 
to a state where a message is left unprocessed in the apparatus controlling 
device while the operation of the apparatus controlling device is suspended. 
Therefore, D2 foils to provide means for properly processing the message wmch 
nas been left unprocessed by suspension of the operation of the apparatus 
controlling device, after restart of the apparatus controlling device. 

SUMMARY OF THE INVENTION 

In view of the above, it is an object of the present invention to overcome 
th e problems residing in the prior art. It is another object of the present 
invention * provide a message processor, an apparatus controlling devtce, a 
nome appliance, a program for the message processor, a microcomputer, a 
progr am for the microcomputer, and a program product that enable to properly 
process a message that has been left unprocessed in the apparatus controlhng 
device or in the microcomputer by suspension of the operation of the apparatus 
controlling device of the microcomputer, after restart of the apparatus 
controlhng device or the microcomputer. 

A message processor according to an aspect of the present invention 
intplements a process by communicating a message with an external device. The 
■ message processor comprises: message generating mea*s including at least one of 
measage receiving means to receive the message from the external device, and 
message creating means to create the message; message storing means * store the 
message received or created by the message generating means; message processing 
means to read out the message stered in the message storing means and to 
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moment a press based on the message; identification (ID) »de attachmg 
means to record in the message storing means, the message processed by the 
message processing means with an ID code indicating that the message has been 
passed being attached thereto; discrunination database storing means to store a 
database describing an effective term with respect to each of contents of the 
message; and message discriminating means te read ont the message from the 
message storing means in response to a restart signaf received m the message 
pmcessor after the operation of the message processor is suspended, and to cause 
ft. message processing means to implement the press with respect to the 
message to which the ID code has not been attached and whose effective term has 
notlapsed, among the readout message, by referring to the database. 

These and other objects, features and advantages of the present invent™ 

„,«„t „non reading of the following detailed description along 
will become more apparent upon reaamg 01 

with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a hick diagram showing a hardware configuration of a message 
p_in accordance with an embodiment of the present invention. 

m 2 is a block diagram depicted based on a amotion of the message 

processor. 

FIG 3 is a block diagram showing a hardware configuration of an 
apparatus amtrofiing device m acrdan* wrth a first embodiment of the present 
invention. 

nG 4 is a block diagram depicted based on a function of the apparatus 
.ntrohing device in accordant with the first embodiment of the present invention 
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FIG 5 is an austration showing — of a message «o be handled hy 
ft. apparatus oontrofling devioe in a— with the tot embodiment o, the 

present invention. t 

FIG 6 is a flowchart showing an operation procedure of a commumcafcng 
s ^ onfa ac MI d^withthen re temhodimentofthep r esentinvent 1 on. 

nG n is an illustration showing a relation between generate of the 
mes sage tobe handled in the communicating section and aprocese ofthemessage 
inaccordancewiththenrstemhodimentofthepresenthtvenuon. 

FIG. 8 is an illustration showing a data structure of the message m 
accordancewiththetotembc^mentofthepresentinvention. 

m 9 is a flowchart showing an operation procedure of the 

♦v, first embodiment of the present 
communicating section in accordance with the first embo 

invention. . 

FIG. 10 is an illustration showing an example of a database stored m 

™ri, the first embodiment of the present invention, 
database memory in accordance with the first emoo 

FK5. u is a flowchart showing a pr«*dure regarding judgment as to 

• t „ w, processed and a process of the message in 
whether a remaining message is to be processed, an 

acxiordancewiththeflrstembodimentofthepresentinvention. 

nG K is a tfcck diagram showing a hardware configuration of an 
apparatus — device in a— with a second emb— of the 
present invention. 

FIG 13 is a block diagram depicted based on a function of the apparatus 

™irh the second embodiment of the present 
controlling device in accordance with the second 

invention. 1V 

HQ. u is a flowchart showing an operation procedure of a controlling 
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FIG 15 is an mutation showing an example of a database s*red « 

in accordance with the second embodiment of the present 
database memory m accordance w 

invention. t 
mG 16 is a to* diagram showing a beware configuration 

^tv, a third embodiment of the present 
apparatus controlling device in accordance with a tod emb 

^ HG. 17 is a bloc* diagram showing a beware configuration of a modified 
apparatnscontromngdeviceinthepresentinvent.on 

m « is a flowchart showing an operation pnxedu. of the moAned 

apparatus controlling device. 

FIG 19 is an fllustiation showing a hardware configuration of 

>v, q fourth embodiment of the present 
nncrocomputer system in accordance wxth a fourth emb 

invention. « ^ o v 

FIG 20 is an illustration showing a hardware configure* on of each 

FIG 21 is a bloc* dragram showing a function o, the nncro— 
^mma^ordanoewiththefourthemh— oftbe present invention. 

FIG 22 is a flowchart showing a now of an ordinary process of the 
amputee system in accordant wrth the four* embodiment of the present 

invention. • 
m 23 is an illustration showing a dam structure of a message m 

aocordancewrththefbnrtbembodimentofthepresentmvention 

FIG 24 is a flowchart showing a proves of the microcomputer system 
^ a master m—ter rs rested in accordance witi, the fourth 
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embodiment of the present invention. 

m 25 is an motion showing an examp.e of contents of a database - 

accordance with the fourth embodiment of the present invention. 

FI G26i S anowchartshowingaprc«ssofS te pS328mFIG.24. 

m 27 i. an ulustration showing an example of the contents of the 

■«, tto fourth embodiment of the present invention, 
databaseinaocordancewitlithefourtnemoo 

FIG. 28 is an illustration showing an exampfc o£ the contents of the 

•a rt,» fourth embodiment of the present invention, 
database in accordance with the iourtn emixxuiu 

nG 29 is aflowchart showinga proves of Step S330inFIG. 24. 

nG 3 0i S anowchartshow i ngana lte redpnxessofStepS330mFIG.24. 
FIG 31 is a flowchart showing a process of the microcomputer syatem 
restort of a sub nn—er as a recent m a^rdance wnb the fcurth 
embodimentofthepresentinvention. 

HG 32 is a Hock diagram showing an example of an arrangement of 
m onitonng suspension of the operation of the microcomputer hi «— - 
thefourthembodimentofthepresentinvention. 

PIG 33isablock diagram showing an exampieofart altered arrangement 

■ Jtl. operation of the microcomputer in accordance with 
of monitoring suspension of the operation oi 

the fourth embodiment of the present invention 

FIG 34 is a block diagram showing an example of a further altered 
^angement of monitoring suspension of the operation of the mi—tor ui 
aoxirdanoewiththefourthemboinientofthepresentinvention. 

FIG. 35 is a block diagram showing a function of a microcomputer system 
toaoxrdancewithanfthemhodnnentoftheptesentuivention 

FIG. 36 is a flowchart showing a flow of an ordinary prices of 
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m crooompu te r system in a— with the fifi* — - * — 
invention. 

. „vnopoq of the microcomputer system 

FIG 37 is a flowchart showing a process ot me mi 

. QO n sen der in accordance with the fifth 
after restart of a sub microcomputer as a sender in 

embodiment of the present invention. 

FIG SSisaflowchartshowingaprocessofStepSSVOinFIG.aV. 

m 39 is a block diagram showing a function of a microcomputer system 
^accordance with a sixth embodiment ofthe present invention. 

nG 40 is a flowchart showing a flow of an ordinary process of 
„uter system in accordance with the sixth embodiment of the present 

invention. , . 

piG 41 is an illustration showing an example of a database stored in a 

a o with the seventh embodiment of the present 
database memory in accordance with the seven 

invention. , . 

FIG 42 is anillustration showing another example of a database stored in 

with the seventh embodiment of the present 
a database memory in accordance with the sevent 

invention. . 

m 43 is an fflustration showing a data **» of *» message , 

accordance with the seventh embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERKED EMBODIMENTS 
(Schematic configuration of first to third embodiments] 



FIG. 1 is a block diagram showing a hardware configuration of a message 



processor 



according to an embodiment of the present invention. The message 



. . - _ _ nrnr o SS bv communicating a message 
processor 100 is a device for implementing a process by co 
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mth w external device. A oornmunrcating — « ' — ^ ^ 
apparatus eo— devi*, which will be descrrbed ^ «— • 
preferred embodiment of the message processor 100. 

Tta messa^ processor 100 includes a CPU 1, a program memory 2, 

3 and a discretion database memory 
message memory (message storage) 3, ana a 

(discnminata database storage) 4 The CPU 1 — • — « "* 
«. externa, device 5, and imp— various processes by operation wrth *. 
mes sage memory 3 and the disc— debase memory , «- 
me mory , stores a program whrch dennes opera., or the CPU , 
^o^storesarecervedmessageeoracreatedmessageO. 

«^„-— a— -— : — ^»»— 1 

is restarted, in response to a restart signal 8 sent from an external restart 
wh en the operation of the CPU 1 is suspended Both the message memo. . -d 
fc d— database memory 4 are allocated with an address m w.nch * 
^contentismr.erasahfemas^.onwiUr — oftheCPU, »- 

arrangement mahes it possible » heap «he message 3 stored m tire mess^ 
„ 3 and the database stored in the di—on «— — ' *» 
being erased in association with restart of the CPU 1. 

nG 2 is a bloch diagram depicted based on a function of the message 
processor 100. Tne message pressor 100 shown in the exanrpfe of FIG. 2 rs 

* o a rid the discrirnination 

realized by cooperation with the message memory 3 and 

aatabase memory 4. Tha message pressor 100 shown in the exampfe of KG. 

^ybeeonstructedbyahardwarewbiehrequiresnoprogram. 

Detailed functions of the respective elements of the message processor 100 
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* be a— ■» — - 4 " * 

respective dements. In this section, the to*- of «he — » ° £ 

message procesBor 100 are briefly described. 

A message receiving section 11 is for giving tire message 6 sent from 
externa, device. A message creating section 12 is for creating the message 6. A 

. j j Qt ipflct one of the message 
message generating section 10 is prided wttb at least 
_Ig section 11 a^^message^atingsection 1, -.essageerecerved 

ta *e menage generating section 10, or the message . seated m the me^ge 
^section^iss.redin.he.eseagememoryS. A message sendmg se^n 
Xe^r.adn.outti.emessageOs.redmtire message memo.Sar.d.ndmg 

*. message 6 to.tbe externa, devi.. An internal proceed section 17 .for 
M a* the messageestoredtntbe message memory 3, and implanting an 

meSSage Lp.es of generation and passing of the message 6 tndude an 
„ press each as — n of the created message . to the extet-d 
^ 6 , eransmissto n of the reived message 6 to the external de^5^an 
^ offbeat based on the received message 6. !n v-ew of tins, nr tire 
. where the message generating section 10 is provrded with tite .esse, 
^gsectionll.amessagep— ^^^^ 

c -ia a«rf the internal processing section 17. In case 
the message sending section 16 and the internal p 

^ ink nrovided with the message creating 
that the message generating section 10 is provided 

^1, Al—.fhen.ssa.pr^sectio^--^'— 
bot h the message sendmg section 16 and the internal proteasing section 
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Tte CPU X is fcr Renting various processes. Norn* a stand-by 

Accordingly, K «. operation of the CPU X is suspended the message 6 » left 

u^ssed in the message memo. 3 because the stand-by tune has not ,apsed. 

v nrocessor 100 implements the following process 

In such a case, the message processor iuu v _ 

, „_ B H should be noted that the operation ol the 
regarding the unprocessed message 6. Itsnouiu 

me ssage processor 100 roOudmg fhe message memory 3 and the ti— on 
aatnhase memo. 4 is suspended in case that the operation of the 

3USPeni l identification 0D) code attaching section 18 is & r recording the 
^ssageemthemeseagememo^wifhanrD^representingthatthemessage 

6 has been passed bemg attached thereto when the process by the message 
pm^semg section 13 is comp,e«ed. The database stored m the *— » 

^ of the — of the message 6, nam*, an effective .em, A message 

+ +w» mpcsaee 6 from the message 
„ 9 n ;<= for reading out the message o ^ 
discriminating section 20 is tor reaumg 

* tn the restart signal 8 sent from the external device after the 
memory 3, in response.to the restart sign 

operation of the CPU 1 is suspended, and causing the message processmg secrion 
15 „ss the mesaagee.whfchtiremccdehasnotheen attached andwh^ 
^ e term has not .psed. among the readout message, by referring *e 
oatabase. ■ The thus — d message process 100 enah.es * process th 

. v ut processed during suspension of the operation of the 
message 6 that has been left unprocessed auru B 

trffAB C pu 1 and also enables to save time for processing an 
CPU 1, after restart of the ^r"U i, anu <u= 
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unprocessed message whose effective term has lapsed. 
[First Embodiment] 

(Schematic description of apparatus controlling device) 

FIG 3 is a block diagram showing a hardware configuration of art 
apparatus contioUmg device in ac»rdan, with a first embodiment of the present 
invention. The following is an example in which the apparatus »ntioUmg devrce 

101 is applied to a refrigerator 201. 

The apparatus controlling device 101 includes the continuing section 
and tne commnnicating section 103. The — g section 102 omtiols a 
condenser 105, a temperature sen** 106, and other devi.es by commnnicating the 
m essage 6 wnh a controUer 110 and otiter home apphan* Ill « a 
_nca«ons line L. The oonunnnicating section 103 is a component whtch - 
provided between the continuing section 102 artd the —cations hue L arrd 

th e continuing section 102 artd the —cations line L. In the apparatus 
eontroUhrg device 101, the oonunnnicating section 103 corresponds to art example of 
rne message processor 100. The —cations Hne L is, for example, a fhah* 
network, based on ECHONET standards. A —cation medium of the 
.nnnnnicationshneLmaybeawireorwire^. As „ example of the wirele. 
m edium, a specific small-power wireless or Bluetooth® technology may be 
apphcabte. Communications within the apparatus continuing device 101 may not 
eonrply with ECHONET standards even if the —cations fine L be configured 
in compliance with ECHONET standards. 

Theeommumcatingeection 103 includes a CPU la, a program memory 2a, 

^ Qo nT1 d a discrimination database memory 
a message memory (message storage) 3a, and a discnimn 
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(discri mination database storage) 4a. These elements la, 2a, 3a, and 4a 
actively correspond to examples of the CPU 1, the program memory 2, the 
m essage memory 3, and the discrimination database memory 4 in the message 
processor 100 (see FIG. 1). Specifically, the CPU la commnnica.es tire message 6 
with the commnnications line L and with the controlling section 102, and 
dements various processes by reoperation with the message memory 3a arm tire 

. rrr. . nrn!?ra m memory 2a stores a program 
discrimination database memory 4a. The program me 

, pp T T 1a The message memory 3a stores a 
that defines the operations of the CPU la. me me 

received message 6 or a created message 6. The discrimination database memory 
4a stores a database describing judgment criteria as to whether tire unprocessed 
.essage 6 remaining in the message memory 3a is to be processed when the 
operation of tire CPU la is restarted in response to a restart signal 8 sent fern the 
controlling section 102 when the operation of the CPU la is suspended. Both the 
m essage memory 3a arm the discrimination database memory 4a are aJlocated wrtir 
w address in which the stored — are urrerasable in association with restart 
of tire CPU la The operation of the CPU la may be suspended owing to an 
erroneous transmission of the message 6 through the communications 
process in tire apparatus controlling device 101. 

The controlling section 102 includes a CPU lb, a program memory 2b, and 

/ »™,„»t <>h The CPU lb communicates the message 

a message memory (message storage) 3b. Ibe 

6 ^ the communicating section 103, and implements various processes includmg 
control of the condenser 105 and the temperature sensor 106 by cooperation wrth 
the message memory 3b. The program memory 2b stores a program that defines 
the operations of the CPU lb. The message memory 3b stores a received message 
6 or a created message 6. 



13 



P1355 



^ CPU lb has a function of ***** ft. operation of the CPU la when 
operation o t the CPU la is suspended. The CPU Ih — a scansion 

. auaDensi on monitoring signal 9 for a certain 

«. CPU lb fads to recerve the suspense ^ 

duration, e.g. 1 second, the CPU lb )udges that the operation 

i q , +v , 0 ppu la Thereupon, the operation 
suspended, and sends a restart signal 8 to the CPU la. 

^ im is automatically resumed after temporarily 
of the communicating section 103 is automatic^ 

suspending its operation. 

Tto CPU la has a register 21a, and tire CPU lb has a regr^r 21b. 
Operationsofthereg^^andaibwrnhedescribed^. 

^ program tirat defines the operations of the CPU la and the CPU 

reomm— fineUsnchaaa^honehnearmane.or, m.*- 

1. of the recording medium 631, and a telephone line as an 
a CD-ROM as an example of the recording 

j- _ R ,o The communications line L may be a 
example of the transmission medium 633. The comm 

^pLfine. r»~-»** mm -*- i ~*?Z 
WaM aCD-ROMreadere^asa. — deviceoftherefi^ra^ 

j. the apparatus controlling device 101 can 

example of the recording medium 631, the appara 

, with the program by installing the ROM serving 
execute the process in accordance with the program 

^programmemories.^bmti.eapp^contromngde.ce. Thoprngram 
to ta supphed through the — n medium CSS is receded * * 
Renting section 103, ar,d is stored in the program memenes 2a, 2b. Th 
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a- .n, B33 mav be a wired transmission medinm or a wireless 
transmission medium 633 may ne a » 

transmission medium. 

(Ordinary process of apparatus controllhrg device) 

FIG 4 is a block diagram depicted based on a function of ft. apparatus 
^nWhng device 10 , Tbe CPU la and tbe program memory 2a constitute the 

_^^ioa^*^«^^ fb 

message memory 3a and tbe discrimination database memory 4a. Ukewtse a 
CPU n, and a program memory 2 b constitute tbe oouununicating section U2 

show n in tbe example of TO. 4 by ^operation witb tbe me^ge memory 3a. 
^^s^onmaudtbe^mngsection^sbownintbeexampfeof 

nG 4 may be consWrcted by a hardware which requires no program. 

A message receiving section 30 is for receiving the message (in tins case, 
sped& a j)y *.*-^-*»»— - " fc,L 7 
L to a format based on protocol for communications in the apparatus controlling 

m essagereceivmgsec ti on30i S storedhrthemessagememory3a Normally^ 
^nressageeshoredhrtbemessagememo^aismadouttberen.muponb.p, 

of a oertain stand-by time. Part of tbe read-out hrst message 6 is sent 
controlling section 102 by a message sending section 32. 

The contents of tbe messa^ 6 to be handled by the apparatus controlhng 
device 101 are classified into five kinds as shown in the example of FIG- 5. An 

. e a rpouest from the external device such as the 
example of control request is a request irom 

contioiler 110: -Set the temperature to «7. An exampfc of data request ts a 
^ fiom the external devtcesnchas the— 110:"Send the temperature 
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data" Upon recaivmg the control recast, the communicating section 103 sends 
th e control request to the controlling section 102, whinh in tnm, implements the 
o^! as request Upon^thedata — theconu.unicatingsechon 
iOSsendsthedataasmnestedh.the— rllOoralikedevx*. 

An example of response to comm. revest is a response indicating that the 

. A.r» >,.. txwm "received". The response is 
control request'. "Set the temperature to « has been recei 

conducted by the communicating section 103 that has reived the contim request. 
to example of response, to da. request is sending the temperature da. » 
„ to a request: "Send the temperature data". As deserihed ahove tf» 
te mperature da. is sent h y the —a** section 103 that has received the 
data request. An example of notification is such that *e apparatus — 
device 101 voluntarily notifies the tempemture data or the l*e, ragardless of a 
8ta tus as to whether a request has been issued from the controller 110. 

Referring back to FIG. 4. the first message 6 includes the control request 
and tbe data request. The centre! ^quest in tire first message 6 read out fiom the 
m essage memory 3a is sent to the control section 102 via the message sendmg 
section 32. The data tequest is processed in the communicating section 103, wmch 
^described Into, The first message 6 which is — d of the <*ntio. 
^ U estandissentfir>m th emessagesendingsectmn32Ureceivedhythemessage 

M section 34 and stored in the message memory 3b. The first message 6 
the register 21b. 

The register 21b is fer temporary storing information regardmg tire 
statuses arm set conditions of the opponents to he .ntroUeu, such as tire 
condenser 105 and the temperature sensor 106, e.g., the internal tempera*** of the 
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refrigerator 20!, opened/dosed state of the doer, conned power, and set 
operators of the refrigerator 201. A drive oontiouing section 36 is for ***** 
driving of the components sueh as the condenser 105 to saris* the set prions 
stored in rite register 21b. A detecting section 37 i, for example, for wriring rite 
aata indicative of the internal temperature of the refrigerator 201 detected by tire 
temperature sensor 106 in the register 21b. In this way, the external device such 
as the control 110 enables to control the condenser 105, so that the interna, 
temperature of the refrigerator 201 attons a newly set temperature by updating 
,he temperature data stood in the register 21b by way of the message 6, and to 
to. ft. internal temperature of the refrrgarato 201 by way of the message 6 by 

reading out the temperature data stood in the register 21b. 

EeferrmgbaoktoHG^agam.amessagecmatingsecrion^isforraadmg 

out the data stood in the register 21b, and creating the message 6 based on rite 
read-out data. The message 6 includes contents regarding a notification The 
created message 6 is stored in the message memory 3b, atrd is normally mad out 

a message sending section 41. The message (in this case, specifically caJled as 
•second message") 6 sent by the message sending section 41 is received by a 
message receiving secrion 42, and stored in the message memory 3a. The second 
message 6 stoed in the message memory 3a is norma!* read out upon lapse of a 

certain stand-by time. 

The notification in the second message 6 includes an external notification 

of notifying the message to the external device such as the control 110 via the 
communications hue L, and an mtemal notification of notifying the message to the 
communicating section 103. The internal notification in the second message 6 ts 
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mteraal uo^on may be conduct when the — in the rebate, *»> « 

Led - * S— » - — ^ — 

^o^thesecona.es^eUteadout^the^^Sah.the 

_ , ^ thro ugh the 
When the data request m the first message 

■ « toe L is read out tan the message memory 3a, a message 
communications line L is reau u 

,u 6 based on an instruction issued from an 

acting section 49. The message « sect.cn 48 reads o 

ThethirdmessageGissWinthemessagememorySa. 

R instituted of the control request sent through the 
The first message 6 constituted 01 ui« 

• v. Lis read out from the message memory 3a, and sent to the 
communications hne L is read out ixu 

j- W above Simultaneously, the message creatang 
controlling section 102, as described above, am 

^erea.samessagee^-tesponse.the^^ 
— Therespo^.the 
^^uestisstoredmthemesaagememo.Sa.as^eth.dmesaagee. 

^e^uo^onmthese^dmessagee.andthethndmessagee 

ronstit uted o £ the refuse to the — — - « ~ ^ 
^st are read out hum the message memory 3a, and converted 
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^ r «. — * - — — — " K 86,11 Z 

_ncations line L by a message — — * »» 

^ FIG. 6 is a flowchart showing a primary eonttoi A»w of the ordinary 

im of the apparatus controlling device 101. 
process in the communicating section 103 of the app 

created (Stop S!>. ^ process is irnpiernented h y the nressage — sec.0. 

, Q Aftp>r Step SI, the received or created 
30 42, and the message creating section 48. After Step 

messa ge 6 is re.rded in the message memo, 3a (Step « There^ 

p^ss^SSXthemessageeisreadoutftomthemessagememo, 
Len cemented are passes such as — sion to the — sec*<m 
10 2 —ion to the communions line L, and an interna! p-ss (m this 

* ♦ rtw. message creating section 48 to create a message, and 
example, instruction to the message creauus 

e-s^xf h read-out 

vomci-pr 21a) with respect to eacn ui m 
writing the message into the register zuv w 

messages 6 (Step S5). 

FIG. 7 is an illustration showing a relation between the message 

im ^ a manner of processmg the 
generated in the commumcatmg section 103, and a 

6 As shown in FIG. 7, the created message 6 is sent to the 
message 6. As snown ^ ofirtrio iine 
_ucationshneL. The message 6 reived through the —cation, hne 
L is used for the —on * tire — section 102 or for tire 

— - — — ---'•-^ 

> Tne message 6 sent from tire controlling section 102 is used for the 
message). The message o =*= 

• ri««c W L or for the internal process On this 
transmission to the communications hne L or 
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example, writing into the register 21a). 

Referring back to FIG. 6, upon completion of the process of Step S5, flag 
setting sections (ID code attaching sections) 33 and 45 (see FIG. 4) reoord the 
message 6 in the message memory 3a with an ID code representing that the 
mes8 age 6 has been Pressed being attached thereto. As wfll be described later, 
the ID code is utilized in processing a message that has been left unprocessed after 
restart of the oommunicnting section 103. The ordinary process (Step S100) 

cyclically repeats the above steps. 

FJG 8 is an illustration showing an example of a data structure of the 
m essage 6 to be stored in the message memory 3a. In this example, the message 6 
incudes a prccesa flag, time information message contend and data The pro.se 
flag fe set te V. for example, in the case where the message 6 is stored » the 
message memory 3a. The process flag is set te "1" by the flag setting sections 33 

fCt o, ia ™ mt ,ieted In this example, the numeral 0 
and 45 when the process of Step S5 is completed. 

a ic ^r.rocessed whereas the numeral "1" denotes that 
denotes that the message 6 is unprocessed, wnere 

^ message 6 has been processed. The tune information is stamped when the 
m essage 6 has been created or received, or when the message 6 has been recorded 
to ttte message memory 3a. The contents in the message 6 have already been 
described with reference to FIG. 5. Attachment or non-attachment of Ae data - 
aetermmed depending on the contents of the messa^ 6. The data includes a 

„j - dptpcted value of the internal 
designated value of the set temperature, and a detected vai 

temperature of the refrigerator 201. 

(Process of remaining message after restart) 

Now aprocedu^astehowaremainmgme^ 
of the communicating section 103 is described referring to the block diagram in FIG. 
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a , . . pjQ g The database has been recorded in the 
4 and the flowchart in J«1U y. me 

, r ,v„ pptt io of the communicating 
discrimination database memory 4a before the CPU la of th 

section 103 star, the ordinary (Step S100). Norm* recording of the 

database rs executed prior to shipment of tire prodncta. While the CPU la 
moments the ordinary process (Step S100), the control section 

a •*!.»>«, ml la and monitors a status as to whether 
communicates the message 6 with the CPU la, ana m 

a*a teton S12) Further, as the CPU la 
the operation of the CPU la is suspended (Step blZ>. 

Kw, Qinnl the message 6 is recorded m the 
implements the ordinary process (Step S100), the me 

message memory 3a, and a flag is set accordingly (see FIG. 6). 

Next when the operation of the CPU la is suspended due to a cause such 
as an erroneous operation of the hardware (Step S13), a restarting section 50 of the 
controlling section 102 detects a suspension of the operation of the CPU la (Step 
814) and sends a restart signal 8 to a restirrt signal, receiving section 51 of the 
communicating section 103. When the restart signal — section 15 ~ 
ths .start signal 8 (Step S15), the operation of the CPU la is restarted (Step «A 

« ^„ n 103bvsendingthemessage6constitutedoftheinternal 
the communicating section 103 oy senoing 

• ^ irw When the message receiving 

notification to the communicating section 103. 

section 42 of the —floating section 103 — the message 6 (Step S17), the 
oon ten te mtheregister21barewrittenmthemgister21aviathemessage memory 

3a and the writing section 46 (Step S18). In this way, the contents in the register 
21a are updated to the latest — stored in the register 21b. Next, a message 
tingsection53readsoutthemessage6storedmthemessa S ememo,y3a 

(Step S19), and judges whether the message 8 is to be processed and implements a 
^ssarypmoessbymfernngtothe database sto redm the drscrirrflnation database 
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memory 4a (Step S2l). 

FIG. 10 is an illustration showing an example of the database to be stored 
i„ the clisorimination database memory 4a. The database describes a term to be 
processed with respect to each of the contents of the message 6. The term to be 
passed is a term that is significant in indenting a process snch as 
ttansmission of the message 6 after the message 6 has been received or created, 
nanreiy, an effective term for the message 6. Tire effective term can be set at a 
rel ative,ylengperiode.g.a80se,,withmspecttoare q uest re garumgtomperatnre 

adjustment. On the other hand it is desirable to set Ore effective term at a 
^tiveiy short period, e.g., 100 sec, with respect to a non-periodical notification 
sucn as a notification regarding opening/dosing of the door of the refrigerator 201. 
The effective term with respect to a non-periodical notification such as malfunction 
tftbe motor of the refrigerator 201, such as alerting miction of the motor, lasts 
long, and accordingly is set at an unlimited term. 

The database also describes necessity or non-necessity as to recreation of 
tbe message 6. ^o recreate" here means to create a message 6 with respect to the 
m e,sage 6 which has been left unpr^ssed in the message memory 3a and whose 
effective term has lapsed, based on the updated contents in the register 21a For 
instance, a revest on temperature adjustment is the message 6 received through 
the communications fine L, and cannot be recreated in the communicating section 

staining the request on temperate adjustment is not necessary. Srnc* a 
periodical notification that the component is operated in order is expected to 
accompany a next periodical notification notifying tbe same condition, the database 
ascribes that recreation of the message 6 containing the periodica! notification rs 
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not necessary. On the other hand, regarding a non-periodical notion as to 
opening of the door of the refrigerate* 201, it is desirahle to notify a latest 

recreation of the message 6 containing the notification is necessary. 

n G 11 is a flowchart showing a process flow of Step S21. The message 
discriminating section 53 implements the process of Step S21 with respect to each 
of the messages 6 read out from the message memory 3a. When the pnxess of 
Step S21 is initiated with respect to a certain message 6, the message 
discriminating section 53 judges the state of the process flag attached to the 
message 6 (Step S31). If the process flag is set to 1" indicating that the message 6 
has heen processed (YES in Step S31), the process of Step S21 with respect to the 
mcssage 6 is terminated. If the pro«ss flag is set to V indicating that ft. 
message 6 has not heen processed (NO in Step S31), it is judged whether a 
difirencemtimehetweenthecurrent time and the time stamped on the message6 
is within the effective term described in the database (Step S32). If the time 
difference is within the effective term (NO in Step S32), the message 6 is sent by the 
message sending sections 32 and 44, and creation of a message is instructed by the 
instructing section 49 (Step S53). If the time difference exceeds the eflective term 
(VES in Step S32), the remaining message 6 is erased from the message memory 3a 
by the message discriminating section 53 because the message 6 is not necessary 
(Step S34). Subsequently, the message discriminating section 53 judges whether 
ration of the message 6 is necessary by referring to the database (Step S35). If 
nation of the message 6 is not necessary (NO in Step S35), the process of Step 
S21 is terminated If recreation of the message 6 is necessary (YES in Step S35), 
the message discriminating section 53 causes the message creating section 48 to 
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^ a message 6 (Step S36). The recreated message 6 is sent to the 
_ucations line L by the message sending section 44 vta the pro**! 
convex section 43 (Step S37). Thus, the ptncess of Step S21 is terminated. 

Beferring back to FIG. 9, when the prc«ss of Step 91 is terminated, the 
m essage eating section 48 creates a message 6 constituted of a notification 
beating that restart of the communicating section 103 is contacted (Step *tf. 
The restart completion notification is sent te the conununications line L via the 
pro Wo,nvertingsection43ar 1 dthemessagesendingsection44. Thereafier, the 
eommunicatingsectionlOSisresumedtetheord^processtStepSlOO). 

(Advantage of First Embodiment) 

A3 described above, the apparatus strolling device 10! in the first 
e m hodiment is configured in snob a manner that the message 6 stored in the 
m essage memory 3a is read out in response te the restart signal 8 — in the 
seating section 103 after the operation of the c—icatins section 103 ts 
suspended, and the process such as transmission of the unpnxessed message 
^osee^ctiveter.basnotlapsedis^ndncteOasedonthestatusofthepr^ss 

flagandbyreforringte.be database stored in tire discrimination database memory 
4a This arrangement makes it possible to pro<*ss the tnessage 6 that has been 
kft tntp^ssed daring suspension of *e operation of the commurficating section 
MB and to save tune quired for implementing an unnecessary process wtth 
aspect te the unprocessed message 6 whose elective term has lapsed Further, » 
*. first embodiment, the communicating section 103 having a function of proteco 
version and sha^ng a function or functions among a variety of kinds of 
apparatus — ng devtoes 101 is provtded mdependentiy of the contiolhng 
sectton 102. This arrangement is advantageous in reducing the entire des*n cost 
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the vane* of fcnds of apparatus ***** devils 
variety of kinds of apparatuses such as the condenser 105. 

M , in the apparatus con*** device 101, in the case where the 

the communing section 103, in place of the controUing section 102, creates the 
^eservin.asaresponae.thedatarec.uest.andsendsthenressa.eetothe 

^trofling section 102, based on the contents in the resistor 21a that have heen 
sent from the control section 102 and upda*d by the — in the agister 
21b This arrangement is advantageous in aUeviaring the relarivdy heavy burden 
ot the condoning secrion 102 because the burden is sha.d by the —caring 
^nlOS, and in enhancing responsiveness to tire data request. 

in the apparatus controffing device 101, the message crearing 
^ 48 new* creates a message 6 with respect to the message 6 that has been 

* ^ has laosed by suspension of the operation ot 

left unprocessed, whose effective term has lapseaoy p 

te communicating secrion 103 and that is h, be . by referring to the 

aatabase. This arrangement enab.es to send the message 6 that reflects the new 
8tat us afler restart of the —caring section 103, in piece of sending the 
messag e 6 whose eflhcrive term has lapsed, and b> save rime required fer 

transmitting an unnecessary message. 

In the apparatus conrioBng device 101, the message crearing secrion 48 
aewiy creates a message not only with respect to the message 6 created m the 
_ricaring secrion 103 but also with respect to ft. unprocessed message 6 
constituted of a noriflcarion sent from the centreing secrion 102, and sends the 
newl y created message to the c_icarions line L by rite message sendmg 
section 44, if it is judged thatthe unprocessed message 6 be recreated irrespective of 
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a feet that the effective term has lapsed. This arrangement enables to send the 
new message 6 that reflecte the new stetus after restart ef the conmmnicating 
section 103, in place of sending the nnprooessed message 6 which has been sent 
ftom the continuing section KB and whose effective term has lapsed and to save 
time required for transmitting an unnecessary message. 

In the apparatus controffing section 101, the controlling section 102 
monitors the operation of the a,ntmunicating section 103, and sends the restart 
signal 8 to the commumoating section 103 if the operation of the comtnunicating 
section 103 is suspended. Unlike in the case of the conventional art recited « D2 
in which restart of the device is conducted manually by a user based on retention 
nf the user that the operation of the devics is suspended this arrangement » 
advantageous in shortening the operation suspended period of the devtce. 
A^rdingly, the apparatus convening devics 101 is applicable to an apparatus such 
as a refiigerator, in which a long-term cxoling suspended operation is prohibited, 
and tc a securuy device, such as a sensor of detecting and alerting suspicious 
individuals, and a sensor of detecting arm alerting a fire, in which even a short-term 
suspended operation is prohibited. FVnther, since the communicating section 102 
ntonitors the operation of the communicating section. 103, there is no need of 
additional* providtng a device of monitoring the operation of the communicating 
section 103. Accordingly, the apparatus controlling device 101 can be produced 

with a low cost. 
[Second Embodiment] 

(Schematic construction of apparatus controlling device) 

FIG. 12 is a block diagram showing a hardware configuration of an 
apparatus controlling devxce in a«*rdance with a second embodiment of the 
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• Hon Similarly to the first embodiment, in this embodiment, 
present invention, bimnariy w 

i wW the apparatus controlling device 107 is applied to a 
described is an example where the apparat 

refrigerator 202. 

The apparatus control device 107 iadudes a continuing section 
^ a communicating section 109. The apparatus couponing device 107 of the 
seed anient ie diferent from the apparatus control device 101 of the 
« embodiment in that: the eontroUing section 108 has a discrhnination database 

■ control section 108 is imp— and the communicating section 109 
actors the operation of ft. centi** seCon 108, and a restart si.ua! 8 is sent 

^^Binase^n 108 is suspended. In «ne apparatus control device 107, 
^eontro^sec.ion^correspond.toane^pieof^n.easa^prc^ssorm 

The discrimination database memory 4b s*res a database desenbing 
judgment criteria as to whether an unprocessed message 6 .maining in a message 

the restart s*nal 8 sent from the — ig action 10S when the operation of «he 
CPU lb is suspended. Similar* to the message memory 3b, the discrimination 
aa.base memory 4h is sliced with an address m which the stored contents are 
un-erasabla in association with restart of the CPU lb. 

AC PU la has a function of restarting the operation of the CPU lb when 
^opemtionoffteCPUlbissuspended. For instance, the CPU la receives a 

el Q that is sent from the CPU lb periodically, e.g. every 
suspension monitoring signal 9 that is sent irom 

100 ms If the CPU la foils to receive the suspension monitoring signal 9 for a 
certain duration e.g. 1 second, the CPU la judges ftat the operation of ft. CPU lb 
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is suspended, and sends the restart signal 8 * the CPU lb. Thereupon the 
operation of the control section 108 is automatically resumed afer temporal 
suspending its operation. 
(Ordinary prooess of apparatus controlling device) 

FIG 13 is a block diagram depicted based on a function of the apparatus 
controlling device 107. Components m FIG. 13 equivalent to those in FIG. 4 are 
denoted at the same reference numeral and detailed description thereof will be 
emitted herein. The CPU la and the program memory 2a constitute tbe 
communicating Section 109 shown in the example ef FIG. 13 by cooperation wrth a 
me ssage memory 3a. likewise, the CPU lb and the program memory 2b 
constitute the — ng section 108 shown in the example of FIG. 13 by 
cooperation with the message memory 3a and the discrimination database 4b. The 
communicating section 109 and tbe filing section 108 shown in the example of 
FIG 13 may be constructed by a haxdwarre which requires no program. 

The apparatus controlling device 107 is different from the apparatus 
contmllmgdevicelOlshownmMG^mtha.uagsettingsectionseO.ei.amessage 

a^ctiminating section 62, and a restart receiving section 64 are provided in the 
continuing section 108, and a restarting section 63 is provided m the 
communicating section 109. The apparatus controUing device 107 is equivalent to 
ft. appeuntus controUing device 101 ex^ptthat a flag settingis implemented^ 
res pect to the message 6 stored in the message memory 3b in the ordinary process 
of the second embodiment The ordinal proeess of the compiling section 108 . as 
shown in the example of FIG. 6. 
(Process of remaining message after restart) 

Now, de^bed is a pmcedme as te how a remaining message is processed 
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.. -, 08 referring to the block diagram shown in 
after restart of the controlling section 108, reiernng 

nG ^andtJreflowchaxtshowninFIG.H. The steps in FIG. 14 corresponding to 
those in FIG. 9 are denoted at the same step numbers. The datahase has heen 
KOTd ed in the disc— database memo, 4b befcre the CPU lb *e 

— i— o™***™* 

tator. qino) the communicating section 109 
implements the ordinary process (Step S100J, tne 

e », the CPU lb and monitors a status as to whether 
communicates the message 6 with the CPU lt>, ana 

the operation of the CPU lb is suspended (Step S12). Further, while the CPU 
implants tire ordinary process (Step S100), the message 6 is recorded m the 
message memory 3b, and a flag is set accordingly fee FIG. 6). 

Next when the operation of the CPU lb is suspended due to a cause such 
as an erroneous operation of tire hardware (Step S13), the restarting section 63 of 
the commmricating section 109 detects a suspension of the operation of tire CPU 
(Step S14), and sends the rests* signal 8 to the controlling section 108. Whenthe 

8 (Step BlA the operation of the CPU lb is restarted (Step S16). 
Subse q uentiy,the CPU lb updates the — hi a register 2!b to latest — 
m a register 21a (Step S18). Next, the message dilating section 62 reads out 
the message 6 stored in the message memory 3b (Step S19), and iudges whether the 
message 6 is to be passed, and implements a necessary process by refenng to 
the database stored intire di^imination database memory 4b (Step S21). 

FIG 15 is an illustration showing an example of the database stored m the 
a^tiondatebasememorydh. Similarly to the database (see FIG. 10) stored 

m the discrimination database memory 4, the database describes the efective 
te rmandnecessity,non-necessityofrec I eatingthemesaage6wrtirrespecttoeachof 
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the — of tire message 6. "To rebate" here means to create a message 
with respect to the message 6 which has heen left unprocessed in the message 
m emory 3b and whose effective terra has hrpsed, hased on the updated con«en«s m 
the register 21b. Unhto in the case of the database shown in IN. 10, as shown - 
nG 15 , there is no need of describing necessuy/nonmecessi* of recreating the 
.nessage 6, as to as communrcation of the message 6 in the control section 108 
is not retpured, such as a data re,uest of guesting set tenrperatnre data and a 
response tc the data revest indicating a response to the rarest on set 
temperature data. 

Beferring back to FIG. 14, tire pro*ss flow of Step S21 is represented by 

i„ „f mn 11 The message discriminating 
the flowchart shown in the example of HO. 11. ine 

section 62 implements tire process of Step S21 with respect to each of the messages 
6 read out from the message memory 3b. When the pr«sss of Step S21 is initiated 
^ respect m a certain message 6, the message discriminating section 62 indges 
the state of the process flag attached to the message 6 (Step S31). If the process 

a uoc w, nrocessed (YES in Step S3l), the process 
flag indicates that the message 6 has been processed via 

,* to thP message 6 is terminated. If the process flag 
of Step S21 with respect to the message o is 

inoreates that the message 6 has not been pmcessed (NO in Step S31), it is iudged 
whetheradifferenoehrtime between the current time and the time stamped on the 
m essage 6 is within the effective term deseed in the database (Step S32). If tire 
thne difference is within the effective term (NO in Step S32), transmission of the 
m essage6by the message sending section 41, and writing ofthe message 6 inte tire 
regi ster 21b by a writing section 35 are mrplemented (Step S53). If the time 
aifference exceeds tire effective term (YES in Step S32>, the remaining message 6 rs 
erased from the message memory 3b by the message discrhninating section 62 
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fcecause tbe message 6 is not necessary (Step S3*. Subset the message 
acting seet.cn 62 ,udges whether nation of tire message 6 is necessary 
by erring to the database (Step S35). If recreation of the message 6 . net 
ueoassary (NO in Step S35), the press of Step S21 is terminated, ^recreation of 
tbe message 6 is necessary C» in Step S35), the message drscriminating section 
62 causes a message creating section 40 to create a message 6 (Step S36). Tbe 
^ message 6 is sent to the —eating section 109 via tbe message 
sending section 41 (Step S37). Thus, the process of Step S21 is terminated 

KeferringbacktoBlG. 14, when tbe pr^ss of Step S21 is terminated, the 
nressage creating section 40 creates a message 6 constituted of a notification 
„ tnatmste rt oftbeoontmmngsection 1 08^mp te ted(StepS22,. The 

^oompietionnotificationiasenttethecommumcationshneLvmthemes.ge 

sendrng section 41 and the communicating section 109. Thereupon, *e conteolbng 

section 108 is resumed to the ordinary process (Step S100). 

(Advantage of Second Embodiment) 

M described above, the apparatus steeling device 107 of tbe second 

onbodiment is configured in such a matmer that tbe message 6 stored in the 
nressage memory 3b is read out in response to the rests* signal 8 received in tire 
control section 108 a*ar tbe operation of tbe <— rg section 108 . 
tended and tbe pr«*ss sucb as transmission of tbe unpr~essed message 

^andbyreferrmgtotbedatabas, storedmtire crimination database memory 

* ^ arrangement mabes it possrble to process tbe message 6 that has been 

left unprocessed during suspend of tbe operation of tbe conteoffing section 103, 
.uatosavetimete^dforrmpiementingurmecass^pr^sswiti.respecttothe 
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m essage 6 that has been left unprocessed and whose effective term has iapsed 
Further, in the second embodiment, the *mmunicating section 109 having a 
fcnction of protooo, conversion and sharing a function or functions among a vane* 
o£ kinds of apparatus continuing device* 107 is provided independently of the 
enduing section 108. This arrangentent is advantageous in reducing the enure 
design cost tegarding the variety of Muds of apparatus con* devices 107 to he 
used in a variety of kinds of apparatuses such as a condenser 105. 

Further, in the apparatus controUtng device 107, the message creatntg 
^on^new^crea.santessagev.thres^.thentessageetnathasheen^ft 

unprocessed whose eftective term has lapsed h y suspension of the operation of tite 
continuing section 108 and that is ,» be repeated, hy referring to the database. 
TMa arrangement enables to send the newly created ntessage 6 that reflects the 
new status after restart of the con* section 108, in place o, sending the 
message 6 whose effective tern, has krpsed, and to save time quired fer 
transmitting an unnecessary message. 

!n the apparatus oonttolling section 107, the conununicating sectton 109 
m onitors the operation of the continuing section 108, and sends the restart signal 8 
to the conttoUmg sectton 108 if the operation of the control sectton 108 . 
^nded Unhkemthe case of the conventional art recited in D2 in wh.cn 
restart of the device is conducted manually hy a user based on recognition of the 
user that the operation of the device is suspended this arrangement - 
advantageous in shortening the operation suspended period of the devtc. 
^rd^.theapparatits—n g device 107 is apphcahfe . an apparatus such 
as a refrigerator, in which a kmg-fcrm tiling suspended operation is prohihtted, 
and to a security device, such as a sensor of detecting and alerting suspicious 
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„ i n« thorp is no need of additionally 

nf t ViP controlling section 108, mere is nu 
monitors the operation ot the controuu g 

fV,o nnpration of the controlling section 108. 
providing a device of monitoring the operation 

„• , • i m «»« V.R produced with a low cost. 
Accordingly, the apparatus controlling device 107 canbe prod 

[Third Embodiment] 

nG 16 is a block diagram showing a hardware configurate of an 

mention. The apparatus controUing devrce H5 P^ 
_nca«ng section 103 in a— with the first embedment and * 
^ntrdhng sect.cn » , a^rdance wfth *. second emb— !n £ 
„ m ent, the —eating sec^on 103 (or the contmlhng secUon K» 

frn, r^tart of the controlhng 
^pfements processing of a remaining message after restart 

^ iao\ Further the commumcatmg 
108 (or the communicating sednon 103). Furthe 

^ 103 and the con*o*ng section 108 mutuafi, monitor *e opera.cn the 
^terpart component, and send a restart signal 8 . the —art — e. 

^ , tVlp munteroart component is suspended, in 
upon detecting that the operataon of the counterpart 

ra ent the apparatus controlling device 115 realizes both of the 
this arrangement, the apparai 

a „ s of the appa^tus — gde^ 101 « ■ — - - - 
embodiment and the apparatus comrolhng devxee 107 m accord 
second embodiment. 

[Modification of First to Third Embodiments] 

t mr 17 it is possible to configure an 
As shown in the block diagram of FIG. 17, it pos 

a pparat.us — devr, » in wMch a — seCon and a 

^unrca^ng secuon are —d in. a one-piece unit, ar,d a smgle 1c 



33 



P1355 



program memory * message memory 3c. and action database memory 4c 
m shared by the — n g section and the —ncating section. A restart 
devi oe 7 is electiically —d with the apparatus control device 120 to 
restart the apparatus controlling device 120. 

An operation procedure of the apparatus controlling device 120 » 
.erepHfied by the flowcharting. 18. Shu, there is no needof o»re— g 
tHsnressageflbetweenthe— .sectioned tire ^nnnunicating section nr the 
apparatus controlling device 120, the ^ration procure of the apparatus 
strolling device 120 is analogous to that of the condoling section 108 shown ur 
the exampls of FIG. 14. Specific* the operation procedure of the apparatus 
fifing device 120 is e.uiva.ent » that in FIG. 14 ex.pt that in the ordinary 
process (Step S100) of this modification, there is no recipient or sender of the 

suasion of the operation of the apparatus strolling device 120 (Step S51). 
Tne pnxess of Step S21 is imp—d in a— witir the flowchart shown re 



FIG. 11 



Sinularly to the ibregohrg embodiments, in the apparatus contrelhng 
aavice 120 having the above configuration, the message 6 stored in the message 
reemory 8c is read out in response to a restart s.gnal 8 revived in the apparatus 
eontrelhng device 120 after tire operation of the apparatus controlling devrce 120 - 
suspended, a*d a process such as transmission of the reprocessed message 6 whose 
emotive term has not lapsed is —d, ba,d on the status of the process flag 
and by referring to the database stored in the domination database memory 4, 
Tins arrangement makes it possible to pr^ss the message 6 that has been left 
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120, and to save time required for implementing an unnecessary process with 
respect to the unprocessed message 6 whose effective term has lapsed. 

Further, in the apparatus controlling device 120, a message 6 is newly 
created with respect to the message 6 that has been left unprocessed, whose 
effective term has lapsed by suspension of the operation of the apparatus 
controlling device 120 and that is to be recreated, by referring to the database. 
This arrangement enables to send the newly created message 6 that reflect, the 
new status after restart of the apparatus controlling device 120, in place of sending 
the message 6 whose effective term has lapsed, and to save time required for 
transmitting an unnecessary message. 
[Fourth Embodiment] 
(Entire configuration) 

FIG. 19 is a block diagram showing a configuration of a microcomputer 
system in accordance with a fourth embodiment of the present invention. The 
microcomputer system 390 is applied to a refrigerator 501 as an example of home 
appliance, and includes a master microcomputer 400, sub microcomputers 401, 402, 

403, 404, and a log memory 420. 

The sub microcomputers 401, 402, 403, 404 individually play roles of 
controlling respective components of the refrigerator 501. In the example of FIG. 
19, the sub microcomputer 401 controls a sensor 421 for measuring the internal 
temperate of the refrigerator 501. The sub microcomputer 402 controls a display 
device 422 such as a liquid crystal display panel for displaying the temperature and 
the like. The sub microcomputer 403 controls a condenser 423. The sub 
microcomputer 404 serves as a communicating section for relaying communication 
between a controller 410 and other home appliance 411, and the master 
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microcomputer 400 and the other suh micr<x»mputers 401, 402, 403, by being 
connected with a communications line L. The communicating section is a 
component which is provided between internal components of the microcomputer 
system and the communications line L and which primarily implements protocol 
conversion of a message to interface with the internal components of the 
nucrocomputer system and the communications line L. The communications line 
L is, for example, a facility network, based on ECHONET standards. A 
communication medium of the communications line L may be a wire or wireless. 
As an example of the wireless medium, a specific small-power wireless or 
Bluetooth® technology may be applicable. Communications within the 
nncrocomputer system 390 may not comply with ECHONET standards even if the 
communications line Lbe configured in compliance with ECHONET standards. 

The master microcomputer 400 is a microcomputer of coordinating 
operations of the sub microcomputers 401, 402, 403, 404. Communication of the 
message among the sub microcomputers 401, 402, 403, 404 is implemented via the 
master microcomputer 400. It is possible for the master microcomputer 400 to 
directly communicate the message with the sub microcomputers 401, 402, 403, 404. 
The master microcomputer 400 has plural data input/output ports to which data 
input/output porte of the sub microcomputers 401, 402, 403, 404 are connected 
individually via a data line. This arrangement enables to communicate different 
messages between the master microcomputer 400, and the sub microcomputers 401, 
402, 403, 404 simultaneously in parallel independently of each other. This 
arrangement makes it possible for each of the sub microcomputers 401, 402, 403, 
404 to communicate tbe message with the master microcomputer 400 without 
waiting for an instxuction, e.g., a trigger signal from the master microcomputer 400. 
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The data input/output port may be a serial port or a parallel port. Thus, the 
microcomputer system 390 realizes organic control operation regarding the entirety 
of the refrigerator 501, and communication with an external device via the 
communications line L by exchanging the message among the sub microcomputers 
401, 402, 403, 403, and the master microcomputer 400. 

The log memory 420 is a memory for recording the communication log of 
tie message, and the like. The log memory 420 is so configured that every one of 
the master microcomputer 400, and the sub microcomputers 401, 402, 403, 404 can 
read and write data therefrom and thereinto. 

FIG. 20 is a block diagram showing a hardware configuration of each of 
the master microcomputer 400, and the sub microcomputers 401, 402, 403, 404. 
Each of the master microcomputer 400, and the sub microcomputers 401, 402, 403, 
404 is provided with a CPU 301, a program memory 302, and a database memory 
303. The CPU 301 controls various components such as the sensor 421, the 
display device 422, and the condenser 423, or communicates the message 306 with 
the other microcomputers) in accordance with a program stored in the program 
memory 302. 

The database memory 303 stores a database providing judgment criteria 
as to whether an unprocessed message 306 remaining in the log memory 420 (see 
FIG. 19) is to be processed when the CPU 301 is restarted, in response to a restart 
signal sent from an external device when the operation of the CPU 301 is 
snspended due to an erroneous transmission of the message 306 sent through the 
communications line U or an internal process of the micrccomputer system 390. 
Both the database memory 303 and the log memory 420 are allocated with art 
address in which the stored contents are un-erasable in association with restart of 
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the CPU 301 This arrangement enables to keep the message 306 stored in the 
database memery 303, and the message 306 stored in the log memory 420 from 
being erased in association with restart o£ the CPU 301. 

FIG. 21 is a block diagram depicted based on a function of the 
microcomputer systom 390. The CPUs 301 and the program memories 302 of the 
tespective microcomputers —to the mi—utor systom 390 shown m the 
example of FIG. 21 by cooperation with to database memories 303 and the log 
memories 420. The microcomputer systom 390 shown in the example of FIG. 21 
may be conflguted by a hardware which requires no program. In such an altered 
arrangement, FIG 21 will be an illustration showing the hardware construct. 
In the example of FIG. 21, the snb microcomputer 401 sends the message to the 
m astor microoomputor 400, which in turn relays or processes the received message 

* 4. „f *\u> mpssaee and the sub microcomputer 402 
depending on the contents of the message, anu 

passes the received message. The functions of the respective sub 
nricrocomputors 401, 402, 403, 404 a« not fixed regarding communicaUon of the 
me ssage, and to respective functions thereof may be varied depending on to 

contents of the message. 

Referring back to FIG. 19, similarly to to description on FIG. 3, to 
progr am that defines to operations of to CPUs 301 of to sub microcomputers 
401 402 403, 403 may ba supplied through a reading medium 631 indudmg an 
ROM a flexible disc and a CD-ROM, or may be supphed through a transmis.on 
m edium 633 (induding to communications fine O such as a telephone line and a 
network. FIG. 19 shows a CD-ROM as an example of to reading medium 631, 
and a telephone line as an example of to transmission medium 633. The 
communications line L may be a telephone fine. The program recorded in to CD- 
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ROM can be read out therefrom by meeting a CD-ROM reader 632 as an 
external device of the refrigerator 50! wfth an interface (not shown) or the hke for 
storage in the program memory 302. In the case where a software and data are 
sapphed in the form of an ROM as an example of the recording medmm 63!, the 
attcrotsmputer system 390 can executo the press in accords with the program 
by installing the ROM serving as the program memory 302 in each of the 
ancrooomputors 400, 40!, 402, 403, 404. The program to he supplied through the 
^sion medium 633 is received by the sub microcomputer 404, and is stored 
in tite program memory 302 of each of the micremputers 400, 401, 402, 403, 404. 

a- «ctq ms , v be a wired transmission medium or a wireless 
The transmission medium 633 may be a wireu. 

transmission medium. 
(Ordinary process) 

HQ 22 is a flowchart showing a process flow of the ordinary operation of 
the master microcomputer 400, arm the sub m—uters 401, 402 shown in the 
example of FIG. 2!. In the blowing, the ordinary operations of A. mastor. 
ancmcomputor 400 and the sub mienxomputors 401, 402, am described referring to 
FIGS. 21 and 22. 

When the ordinary operation is initiated, a menage creating section 311 of 
the sub micmcomputer 401 creates a message 306 (Stop S301). The message 
mating section 311, for example, creates a message notifying the internal 
temperature of the refrigerator 501, based on the internal temperature detected by 
the sensor 421. The created message 308 is sent to the mastor microcomputer 400 
by a message sending section 312 (Step S302). A message writing seefcon 313 of 
the sub microcomputer 401 records the message 306 sent from the message sendmg 
section 312 in the log memory 420 (Step S303). 
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On the other hand, the master mi««,mpu«er 400 receives the message 
306 by a message receiving section 32! (Step S304). A message passing section 
322 processes the received message 306 depending on the contents of the message 
306 (Step S305). For mstanoe, if the message 306 is to be sent to the sub 
microcomputer 402, the message pressing s*tion 322 sonde the message 306 to 
the S ub microcomputer 402 as one of the processes regard the message 306. 
PWther, if the message 306 is to be sent to the master microcomputer 400, the 
mesS age processing section 322 imp— a process other than the message 
transmission depending on the contents of the message 306. 

The CPU 301 of the master microcomputer 400 implements various 
p_ According a stand-by time is generated in the ordinary process of the 
CPU 301 of the master microcomputer 400 until the process by the message 
processing section 322 is performed after the message receiving section 321 of the 
master microcomputer 400 receives the message 306. As a resuft, if the operation 
of the CPU 301 of the master microcomputer 400 is suspended, the message 306 > 
teft unprocessed in the log memory 420 V*cause the stand-by time has not htpsed. 
The operation of the master microcomputer 400 including a database memory 324 
is suspended if the operation of the CPU 301 of the master microcomputer 400 . 
suspended. 

Upon completion of the process by the message processing section 322, a 
flag setting section (ID code attaching section) 323 sets a flag indicating that the 
m essage 306 has been processed, and re<nrds the message 306 in the log memory 
420 (Step S307). 

FIG 23 is an illustration showing an example of a data structure of the 
m essage 306 to he recorded in the log memory 420. In this example, the message 
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306 indudes a process flag, toe informal information relating to a sender, 
nation relating te a recipient, message contents, and date. The process flag - 
set to V. for example, in tite case where the message 306 is recorded in the log 
memory 420 by the message writing section 313. The process flag is set to T by 
the flag setting section 323 when the prc^ss by the master microcomputer 400 - 
terminated. In this example, the numeral V denotes that tire message 306 re 
anpmoeesed, whereas the numeral "1» denotes that the message 306 has been 
processed. The time information is stamped when the message 306 has been 
created, or when the message 306 has been redded in the bg memory 420 by the 

message writing section 313. 

The information .elating to the sender is information of identifying the 
sender of the message 306 among the master microcomputer 400, and the sub 
aucnxomputers 401, 402, 403, 404. The information relating to the recent > 
nation of identic the recipient of the message 306 among the master 
.nicrocomputer 400, and the sub n— puters 401, 402, 403, 404. The message 
contents include, for example, a notification regarding the internal temperature of 
«. refrigerator 601 detected by the sensor 421, a notification tegarding the 
opened/dosed stete of the door of the refiigerater 501 detectedby a door sensor (not 
shown), and a notification regarding the set internal temperature of the refiigerater 
501 Attachment or non-attachment of data is determined depending on the 
contents of the message 306. For instance, if the message 306 is constituted of the 
notification regarding the internal temperature of the refrigerator, data indicating 
ft. internal temperattne (e.g„ 2.1W is attached to the message 306. If the 
message 306 is constituted of the notification regarding the opened/dosed state of 
the dc*r, data indicating that the dc»r is "opened" or "dosed" is attached to the 
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message 306. 

Referring back to FIGS. 21 and 22, in the case where the message 306 is to 
be sent to the snb microcomputer 402, as mentioned above, the message processing 
section 322 of the master microcomputer 400 sends the message 306 to the snb 
microcomputer 402 (Step S305). When the process by the message processing 
section 322 is terminated, the flag setting section (ID code attaching section) 323 
sets the process flag to "1" indicating that the message 306 has been processed, arm 
records the message 306 in the log memory 420 (Step S307). Then, the sub 
nucrocomputer 402 receives the message 306 by the message receiving section 331 
(Step S306), and a message processing section 332 processes the received message 
306 depending on the message contents (Step S308). 

Similarly to the operation of the CPU 301 of the master microcomputer 
400, the CPU 301 of the sub microcomputer 402 implements various processes. 
Accordingly, a stand by time is generated in the ordinary process of the CPU 301 of 
the sub microcomputer 402 until the process by the message processing section 332 
is implemented after the message receiving section 331 of the sub microcomputer 
402 receives the message 306. As a result, if the operation of tire CPU 301 of tire 
sub microcomputer 402 is suspended the message 306 is left unprocessed in the log 
nremory 420 because the stand by time has not lapsed. The operation of tire sub 
microcomputer 402 including a database memory 334 is suspended if the operation 
of the CPU 301 of the sub microcomputer 402 is suspended 

When the process by the message processing section 332 is terminated, the 
flag setting section QD code attaching section) 333 seta the process flag indicating 
that the message 306 has been processed and records the message 306 in the log 
me mory 420 (Step S309). Specifically, in the examples of FIGS. 21 and 22, if the 
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message 306 is to be sent to the sub microcomputor 402, used is a flag for judging 
whether the process by the sub microcomputer 402 as the recipient has been 
completed, other than the flag for judging whether the relay txansmissxon of the 
message 306 by the master microcomputer 400 has been completed. In this way, 
the log on the process of the message 306 is recorded in the log memory 420. 

The log on the message 306 stored in the log memory 420 is used in 
processing the remaining message after restart of the master microcomputer 400 or 
the sub microcomputer 402, which will be described later. This arrangement 
makes it possible to process the unprocessed message in the log memory 420 after 
restart of the master microcomputer 400 merely with use of a flag for judging 
whether the process by the message processing section 322 of the master 
microcomputer 400 has been completed. This arrangement also makes it possible 
to process the unprocessed message in the log memory 420 after restart of the sub 
microcomputer 402 merely with use of a flag for judging whether the process by the 
message processing section 332 of the sub microcomputer 402 has been completed. 
(Process of remaining message after restart of master microcomputer) 

Now, a procedure as to how the unprocessed message is processed after 
restart of the master microcomputer 400 is described referring to the block diagram 
shown in FIG. 21 and the flowchart shown in FIG. 24. Before the sub 
microcomputer 401, the master microcomputer 400, and the sub microcomputer 
402 initiate respective ordinary operations (Step S320, 8821. and S322), databases 
have been recorded in the database memories 314, 324, and 334. Itecording of the 
databases is normally executed before shipment of the goods. The contents of the 
databases will be described later. 

The flow of ordinary processes of Steps S320, S321, and S322 is as shown 
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in FIG. 22. While the master microcomputer 400. and the sub microcomputers 401 
and 402 implement the ordinary processes (Steps S320, S321, and S322), 
communication by the message 306 is conducted, and the log on the message 306 is 
stored in the log memory 420. Further, while the ordinary processes are conducted, 
aetata of the master microcomputer 400 is monitered as to whether the operation of 
dre master microcomputer 400 is suspended. Monitoring of the suspension of the 
operation is executed by the sub microcomputer 401 in the example of BIG. 24. 
The 8U b microcomputer 401 receives a suspension monitering signal 309 which is 
outputted, for example, periodicaUy from the master microcomputer 400, and 
judges that the operation of the master microcomputer 400 is suspended if the sub 
microcomputer 401 foils to receive the suspension monitoring signal 309 for a 
certain period. 

Next, when the operation of the master microcomputer 400 is suspended 
due to a cause such as an erroneous operation of the hardware (Step S323), the sub 
microcomputer 401 detecte the suspension of the operation (Step S324), and sends 
the restart signal 308 to the master micrc«,mputer 400 (Step S325). When the 
restart signal receiving section 326 of the master microcomputer 400 receives the 
restart signal 308 (Step S326), the master microcomputer 400 is restarted (Step 
S327). Subsequently, a message cuscriminating section 325 judges whether the 
message 306 (including an unprocessed message) recorded in the log memory 420 is 
to be processed, and implements a necessary process (Step S328). The process of 
Step S328 is implemented by referring to the database stored in the database 
memory 324 of the master microcomputer 400. 

FIG. 25 is an illustration showing an example of the database to be stored 
in the database memory 324. The database describes a term to be processed with 
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respect to each of the contents of the message 306. The term to be processed . a 
ter m that is significant in indenting a process after the message 306 is created 
or sent, namely, an effective term for the message 306. The effective term can be 
set at a relatively long period, e.g., 180 sec., with respect to a notification on the 
internal temperature of the reMgerator 50!. On the other hand, it is desirable to 
set tire effective term at a relatively short period, e.g., 100 sec with respect to a 
^-periodical notification such as a notification regardmg opening/dosing of the 
door of the refrigerator 501. The effective term with respect to a nonpenodrcal 
ratification such as malfunction of the meter of the refiigerater 501, such as 
alerting malfunction of the motor, laste long, and accordingly is set at an unhnuted 
term. 

FIG. 26 is a flowchart showing a process flow of Step S328. The message 
ais^ting section 325 reads out the message 306 fiom the log memory 420 
when the process of Step S328 is initiated (Step 8841). Then, the message 
aiseri.tinating section 325 judges state of the process flag attached to the 
m essage 306 (Step S342). If the process flag indicates that the process by the 
tcessage processing section 322 is completed (YES in Step S342,, the process of Step 
S328 with respect to the message 306 is terminated. If, on the other hand, the 
process flag indicates that the process by the message processing section 322 . not 
completed (NO in Step S342), it is jud^d whether the difference in time between 
the current time and the time stamped on the message 306 is within the effective 

, . , i . u {Ot m <W43) If the time difference is within the 
term described in the database (Step bMd). u me uui 

effective term (No in Step S343), the message discriminating section 325 causes the 
message pressing section 322 to unplement the process with respect to the 
message 306 (Step S344). The message discriminating section 325 may 



45 



P1355 



individually execute the passes of Steps S341 though S344 with respect to each 
of the messages 306 recorded in the log memory 420, or may mtegrauy execute the 
readout process of Step S341, and execute the presses of Steps S342 through S344 
with respect to each of the read-out messages 306 after the integral road-out 
process. 

Beferring back to FIGS. 21 and 24, when the process of Step S328 is 
completed, the master microcomputer 400 sends the message 306 constituted of a 
notification notiiying restart completion to the other microcomputers, nameiy, to 
the sub microcomputers 401 and 402 by the message processing section 322 (Step 
S329). The other microcomputers can be notified that the restart of the master 
nucrocomputer 400 has been completed by receiving the notification. The sub 
microcomputer 401 judges whether the message 306 recorded in the log memory 
420 is to be processed by the message discriminating section 315, and implements a 
necessary process when, for example, a message receiving section (not shown) 
reives the restart completion notification from the master microcomputer 400 
(Step S330). The process of Step S330 is implemented by referring to the database 
memory 314 of the sub microcomputer 401. 

The effective term is described in the database stored in the database 
memory 314, as shown in the example of FIG. 25, with respect to each of the 
contents of the message 306. Necessity or non-necessity on recreating the message 
306 is described in the database, as shown in the example of FIG. 27 or 28. 
Throughout the present specification and claims, "to recreate" mear* to newiy 
create a message 306 with rospect to the message 306 wbtch has teen recorded 
unprocessed in the log memory 420 and whcae effective term has lapsed, based on. 
the information that reflecte the new status after restart of the microcomputer. 
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For stance, necessi* on — regarding all the temperatin* range - 
aescribed if the message is constituted of a notification noting the internal 
temparature of the refrigerator 50! (FIG. 27). Necessity on recreation so as to 
the new status regarding the opened/Cosed state of the door of *e 
orator 50! is described in the case where the — of the message 306 that 
H.^n.eftunpr^ssed^theiogn.en.ory^andthenewstatnsan.rres.artof 

the „pu te r are not identical * each other. On the other hand, non 
necessity on recreation is described in the case where the fcrmer and ft. latter are 
8 ubstantial)yidentica!toeachother(seeFIG.28). 

* ani 402 403 404 individually play roles ot 
The sub microcomputers 401, 40A «i »> 

rontroUing respective components of the refrigerator 501. A«ordingly, the 
counts of Ae message 306 to be handled are not identical to each other among 

. • r »u. rt,» mntents of the databases to be 
these sub microcomputers. In vew of Uns, the contents 

8toredi n t heda t ahasememor te s314,334,orti.b.e(seeHG.21)maybed J freron 
from each other between the sub microcomputers, as shown in the example ofrlGS. 
27 and 28. 

PXG 29 is a flowchart showing a process now of Step S330. Theprocesses 
in FIG 29 equivalent «o those in FIG. 26 are denoted at «. same step numbers. 
When the process of Step S330 is initiated, the messa^ discriminating section 315 
reads out the message 306 from the log memory 420 (Step S341). Then, the 
mesS age discriminating section 315 fudges the state of the process flag (Step S342). 
If the process flag indicates that the pr«*ss by the message discrfrninating section 
322 of the master microcomputer 400 has been completed (YES in Step S342), the 
prc *ess of Step S330 with respect to the tnstant message 306 is terminated. If the 
ptcess flag indicates that the process has not been completed (NO in Step S342), tt 
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k jndged whether the difference in time between the current time and the tnne 
stamped on the message 306 is within the effective tann deserved in the datahase 
Ste p S343). If the judgment result is affirmative (YES in Step S343), the message 
ais^ting section 325 terminates the pr,x*ss of Step S330 with respect to the 



message 306. 



306. 

Subsequently, the message di^innnating section 315 judges whether 
^ationofthemessageSC^isnecessa^byreferrmgtothedatabasestoredinthe 

database memory 314 (Step S352). If recreation is not necessary (NO m Step 
S352), the prcess of Step S330 is terminated. If recreation is necessary (YES m 
Step S352), the message discriminating section 315 causes the message creating 
section 311 to create a message 306 (Step S353). The recreated message 3C6 . 
sent to tire master microcomputer 400 by the message sending section 312 (Step 
S354), and is pressed by the message pressing section 322. Thus, tie process 

, j u . ™pq Sa£ re discriminating section 315 may 
of Step S330 is terminated. The message aibu 

individually execute the processes of Stops S341 through S354 with -aspect to each 
of the messages 306 recorded in the log memory 420, or may integrally execute the 
redout pmcess of Step S341, and execute the processes of Steps S342 through S354 
with respect to each of the readout messages 306 affer the integral read-out 
process. 

Referringbadt to FIG. 24, when the pr«*ss of Step S330 is completed, the 
nucnxomputer system 390 is resumed to the ordinary processes (Stops S320, S321, 
S322) The message 306 constituted of a notification that the process of the 
unprocessed message in the master microomtputer 400 has been completed may be 
sent to the other nucrocomputers, namely, to the master microcomputer 400 ar>d 
the sub microcomputer 402 by the message sending section 312. 
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The microcomputer system 390 is operated as mentioned above. In this 
arrangement, the master microcomputer 400 can process the message 306 as rt is 
that is proceasable without recreation, and can process the new message 306 that 
reflects the new status after restart of the master microcomputer 400 instead of 
processings o!d message 306, if the message 306 is left unprocessed in the master 
microcomputer 400 during suspense of the operation of the master 
microcomputer 400. Further, a new message is created with respect en* to the 
m essage that is to he recreated, by referring to the database. This arrangement 
makes it possible te save rime required for implementing an unnecessary process 
with respect to the unprocessed message whose effective term has lapsed. 

The message discriminating section 315 may implement the process of 
Step S330 shown in the example ofHG.30,mplace of implementing rite process of 
Step S330 shown in tire example of FIG. 29. The process shown in FIG. 30 ts 
dffirent from that shown in FIG. 29 in that the message 306 with respect to which 
recreation is judged to be unnecessary in Step S352 is sent to the master 
^mputer 400 as it is by the message sending section 312 (Step S355). The 
message discriminating section 315 causes the message creating section 311 to 
create a new message 306 that reflects the new status, by referring to the database 
as shown in the example of FIG. 28, in the case where the unprocessed message 306 
te constituted of a notification notifying the opened/dosed state of the door of the 
refrigerator 501, and the entente of the unprocessed message regardmg the 
^closed state of the door of the reMgerater 501 are difterent fiom the current 
status after restart of the master micr«omputer 400 (Step S353). On the other 
hand in the case where the contents of the unprocessed message are identical to 
the cmrent status after restart of the master microcomputer 400, the message 
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section 3X5 cau.es the message sending section 312 to send the 
^processed message 306 to the message receiving section 321 of the master 
micrcKomputor 400 (Step S355). This arrangement makes it possible to save time 
quired for creating an unnecessary new message, and * cause the message 
processing section 322 of the master micr^mputor 400 to implement a proper 
process with respect to the unpr«*ssed message 306 whose effective term has 
lapsed. 

(Process of unprocessed message after restart of sub microcomputer) 

Now, a procedure as to how the unprocessed message is processed after 
resurt of the sub microcomputer 402 referring to the block diagram in FIG. 21 and 
the flowchart in FIG. 31. The processes in FIG. 31 equivalent to those in FIG. 24 
a* denoted at the same stop numbers. While the ordinary Passes (Stops S320, 
S321 and S3221 are implemented, a state of the sub microcomputer 402 . 
Stored as to whether the operation of the sub microcomputer 402 is suspended. 
Monitoring of the suspension of the operation of the sub microcomputer 402 . 
carried out by the master microcomputer 400 in the example of FIG 31. 

When the operation of the sub micro^mputor 402 is suspended due to a 
cause such as an erroneous operation of the hardware (Stop S323), the mastor 
microcomputer 400 detects the suspension of the operation (Step S324), and sends 
the restart signal 308 to the sub microcomputer 402 (Stop S325). When the restart 
signal receiving action 336 of the sub microcomputer 402 reives the restart 
^ 308 (Step S326), the operation of the sub microcomputer 402 is restarted 
(Step S327). Subsequently, the message discriminating section 335 of the sub 
microcomputer 402 judges whether the message 306 (including an unprocessed 
message) recorded in the log memory 420 is to be processed, and implements a 
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necessary process (Step S328). Tne P-ss of Step S328 is implemented by 
referring to the database stored in tbe database memory 334 of the sub 
computer 402. The contents of the database stored in the database memory 

334 are the same as those shown in FIG. 25. 

The process of Step S328 is illustrated in the flowchart of FIG. 26. 
Specifically, when the process of Step S328 is initiated, the message iscruninating 
^on 335 of the sub micmcompmer 402 reads out tbe message 306 fiom the log 
me mory 420 <S te p S341). Then, the message discriminating section 335 judges the 
stateoftheprocessflagaUached.themessageSOfi^pSa^a. Iftheprc*ess 

m indicates that the process by tbe message passing section 332 of the sub 
toicrocomputer 402 has been competed (YES in Step S342>, tbe process of Step 
S328 with respect to the message 306 is terminated If the process flag indicates 
thattheprt^ has notbeencomp 1 e te d(NOinS te pS342),it is judged whether the 

ketone in time between the current time ami the time stamped on the message 
306 is within the effective term describe in the database (Step S343). If «he 
iud gment result is affirmative (YES in Step S343), the message discriminating 
section 335 causes the message pressing section 332 to implement the process 
with respect in the message 306 (Stop S344). The message discriminating section 
335 may individually execute the passes of Seeps S341 through S344 wtth 
.spec* to each of the messages 306 reoorded in the .og memory 420, or may 
integrally execute the readout pnxess of Step S341, and execute the processes o, 
Steps S342 through S344 with respect to each of the read-out messages 306 after 

the integral read-out process. 

Referring back to FIGS. 21 and 31, when the process of Step S328 is 
completed, the sub micmcomputer 402 sends the message 306 constituted of a 
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^cation that restart of the auh —uter 402 has been completed «o the 
other microcomputers, namely, to the master microcomputer 400 and the suh 
^mputer 40! by the message pressing section 332 (Step S329). The other 
nucrocomputers can be notified that restart of the sub microcomputer 
completed by receiving the restart completion notification. For instance, when the 
8ub microcomputer 401 receives the restart »mpletion notification from the sub 
nticrocomputer 402 by a message receiving section (not shown), the message 
aiscrfnnnating section 315 of the sub microcompufcr 401 iudges whether the 
nressage 306 recorded in the log memory 420 is to be processed and implements a 
„y process (Step S330). The pro.ss of Step S330 is exemplified m FIG. 29 
or nG 30 Smnlarly to the pr«ess afier restart of the master nucrocomputer 400 
(see FIG 24), the contents of the database 314of the sub microcomputer 401 wbxh 
„ referred to in Step S330 are exemphfied in FIGS. 25, 27, and 28. After the 
process of Step S330 is completed, the sub microcomputer 401 may send the 
.nessage 306 constituted of a notification that the unprocessed message m the sub 
nticro^mputar 402 has been processed to the other microcomputers, namely, to *e 
ntaeter microcomputer 400 and the sub mi„uter 402hy«be message sendmg 
section 312. 

In this way.the above arrangement makes it possible «o carry out a proper 
process after restart of the sub microcomputer 402 with respect to the message 306 
that has been left unprocessed dunng suspension of the operation of the sub 

microcomputer 402. 
. (Various arrangements on monitoring operation suspension) 

There are proposed various arran^menta of monitoring suspensions of the 
operations of the master mic«computer 400 and the sub microcomputers 401, 402, 
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403 404, and restarting ft. operations thereof when the operations am suspended. 
In the example of FIG. 32, when each of the sub microcomputers 401, 402, 403, 404 
mentors tire suspension of the operation of the master microcomputer 4O0 hy using 
ft. suspension monitoring signal 309, and one of the suh nncrocomputers 401, 402, 
403 404 detects suspension of the operation of the master microcomputer 400, the 
S uh microcomputer that has detected the suasion sends the restart signal 308 to 
*. master microcomputer 400. When the restart signal 308 is inputted to a reset 
regis ter 350 in the CPU 301 (see FIG. 20) of the master mtaccomputer 400, the 
CPU 301 is restarted. Alternatively, one of the suh microcomputers 401, 402, 403, 
404 may momtor suspension of the operation of the master microcomputer 400, m 
plaC e of** arrangement that each of the suh microcomputers 401, 402, 403, 404 
momtors the operation of the master microcomputer 400. 

m the example of MQ. 33, the master microcomputer 400 monitors 
suspense of the operations of the suh mi—uters 401, 402, 403, 404 hy using 
to suspension monitoring signal 309. When the master microcomputer 400 
aetecte suspension of the operation of one of the snh microcomputers 401, 402, 403, 
404 the master microcomputer 4<X» sends the restart signal 308 to the sub 
microcomputer of which, suspension of the operation has been detected. When ft. 
restart signal 308 is sent to the reset register 351 (352, 353, or 354) of the suh 
microcomputer 401 (402, 403, or 404), the CPU 301 of the sub microcomputer that 
has received the restart signal 308 is restarted. 

In the exampte of FIG. 34, the master microcomputer 400 monitors 
suspensions of the operations of the snh m—puters 401, 402, 403, 404by usmg 
the suspension monitoring signal 309. When the master microcomputer 400 
detects suspension of the operation of one of the sub microcomputers 401. 402, 403, 
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404 the master —puts, 400 sends, to a decoder 356, ID No. 380 identifying 
the'sub nucmoomputer of which suspension of the operation has teen detect. 
^ decoder 356 sands the restart signal 308 to one of the sub micmcompurers 401, 
402 403, 404 identified by the ID No. 380 by decoding the ID No. 380. The 
a^ment shown in FIG. 34 makes it possible to tninhnize the number of output 
ports for sending the restart signal 308, and the number of wirings fcr ti— mg 

the restart signal 308. 

A3 compared with the arrangement disclosed in D2 in which a suspense 
^ inputted manual by a user based on recognition that the operationof the 
device is suspended the operation suspended period can be shortened m the 
omenta shown in FIGS. 32 through 34, because the arrangements nr FIGS. 
32 through 34 are configured in such a manner that the microcomputers mutually 
m orutor suspensions of the operations of the microcomputers other than the self 
^mputer, and send the restart signal to the nticrr*omputer of whrch 
suspension of the operation has been detected. With this arrangement, the 
uucrocomputer system 880 is appheable to an apparatus such as a refrigerator, m 
which a lonrterm coohng suspended operation is prohibited, and to a securrty 
device such as a sensor of detecting and alerting suspicious individuals, and a 
sensor o, detecting and alerting a fire, in which even a short-term suspended 
option is prohibited. Farther, sin. the rm—uters mutiny monitor 
suspensions of the operations thereof; there is no need of additional providing a 
device of monitoring the operation of the microcomputers, whereby the 
microcomputer system 390 can be produced with a low cost. 

[Fifth embodiment] 

FIG. 35 is a block diagram depicted baaed on a function of a 
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micro»mputer system <- ™»- 19) * a "* emb0dUnent ° £ 1116 

present invent Similarly «o CPUs 301 of a master rmcrocompnter 400 and a 
sub micrc*omputer 402, a CPU 301 of a sub microcomputer 401 undents 
vanous passes. Accordingly, a stand-by time is generated in ft. ordnrary 
process of the CPU 301 of the sub micr^mputer 40! until a process by a message 
sending section 312 is performed after a message creating s**on 311 of the sub 

~,<mR Aaaresult if the operation of the CPU 
microcomputer 401 creates a message 306. As a result, 

30! of the sab microcomputer 401 is sounded, the message 306 rs left 
unprocessed in a log memory 420 because the stand-by time has not lapsed The 
operation of the sub nticrocomputer 401 induding a database memory 314 rs 

. r rPU sol of the sub microcomputer 401 is 
suspended if the operation of the U»U dui 01 

suspended. . 

oqf s Kown in the example of FIG. 35 is 
The microcomputer system cWi snown m 

configured in such a mtumer that passing of a message that is left unprocessed 
h the sub microcomputer 401 by suspension of the operation of the sub 
microcomputer 401 is executable. Specific* the microcomputer system 391 . 
difirent from tire microcomputer system 390 shown in the example of FIG. 21 m 
that the sub microcomputer 401 in the micro»mputer system 39! is provided wrth 
a message writing section 317 and a restart signal receiving section 316. 

FIG 36 is a flowchart showing a pro<*ss flow of ordinary operations of the 
master microcomputer 400, and the sub microcomputers 401, 
microcomputer system 391. Pnxeases in FIG. 36 eouivaient to those in FIG. 22 
„ denoted at the same step numbers. When the ordinary operation is imtiated, 
the message creating section 311 of the sub n—uter 401 creates the message 
306 (Step S30D. Then, the message writing section 317 records the created 
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message 306 in the log memory 420 (Step S361). At this time, tire process flag feee 
FIG. 23) indicates that the message 306 is unprocessed. The created message 306 
is sent to the master microcomputer 400 by a message sending section 312 (Step 
S302). When transmission of the message 306 is completed, a message writing 
section 313 of the sub microcomputer 401 sets the process flag indicating that the 
message 306 has been processed, and records the message 306 in the log memory 
420 (Step S362). Specifically, similar to flag setting sections 323 and 333 of the 
master microcomputer 400 and the sub microcomputer 402, the message writing 
section 313 of the sub microcomputer 401 in the microcomputer system 391 
toetdons as a component of setting the process flag indicating that the message 
transmissionby the message sending section 312 of the sub microcomputer 401 has 
been completed with the respect to the message 306 recorded in the log memory 420. 

On the other hand, a message receiving section 321 of the master 
microcomputer 400 receives the message 306 (Step S304). A message processing 
section 322 processes the received message 306 depending on the contents of the 
message 306 (Step S305). When the process by the message processing section 322 
is completed, the flag setting section 323 sets the process flag indicating that the 
message 306 has been processed, and records the message 306 in the log memory 

r 

420 (Step S307). 

In the case where the message 306 is to be sent to the sub microcomputer 
402, the message processing section 322 of the master microcomputer 400 sends the 
message 306 to the sub microcomputer 402 (Step S305). Then, the message 
receiving section 331 of the sub microcomputer 402 receives the message 306 (Step 
S306). The message processing section 332 processes the message 306 depending 
on the contents of the message 306 (Step S308). When the process by the message 
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passing section 332 is completed, the flag setting section 333 sets the prc**ss flag 
^catingthatthentessageaoehash^nproe^iandrecorfsthentessagetnthe 

log memory 420 (Step S309). Specifically, in the exantp.es of FIGS. 35 and 36, tn 
th e ease where the message 306 is te be sent te the s«h microoanputer 402, there 
sensed three different kinds of flags, as the process flag a flag for judgtng whether 
the message transmission * the sob microoomputer 40! has heen oompfeted; a flag 
for judging whether the message relay — sion by the master microcomputer 
,00 has been completed; and a flag for judging whether the process by the snb 
microcomputer 402 as the recipient has been competed. In this way, the * on 
presses of the message 306 is recorded in the log memory 420. 

Now a procedure as to how an unprocessed message is processed after 
.start of the sub microcomputer 40! is described referring to the bloc* diagram m 
FIG 35 and the flowchart in FIG. 37. Presses in FIG 37 e q uivalent to those m 
24 are denoted at the same step numbers. While the ordinary processes 
(Steps S320, S321, and S322) are implemented, a state is monitored as te whether 
the operation of the sub micnxomputer 40! is suspended Monitoring of the 
snspens i onoftheopera ti onoftbesnbmier«,mputer40Iisexecutedbythemaater 

microcomputer 400 in the example of FIG. 37. 

Next when the operation of the sub microcomputer 401 is suspended due 
toacause such as an erroneous operation of the hardwm. (Step S323), the master 
microcomputer 400 detects the suspension of the operation of the sub 
microcomputer 40! (Step S324), and sends the teste* signal 308 to tite snb 
microcomputer 40! (Step S325). When the restart signal receivmg section 316 of 
^ an, mtcrccomputer 40! receives the restart signal 303 (Step S326), the 
operation of the sub microcomputer 401 is restarted (Step S327). Subsequent*, a 
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message discriminating section 315 of the sub microcomputer 402 judges whether 
the message 306 recorded in the log memory 420 is.be processed, and imp.en.en* 
a necessary process (Step S370). The pmcess of Step S370 is implement* d by 
erring to the database stored in the database memory 314 of the sub 
microcomputer 401. Examples of the database stored in tiie database memory 314 
is as shown in FIGS. 25, 27, and 28. 

The process of Step S370 is exemplified in the flowchart of FIG. 38. 
passes in FIG. 88 eauivalent to those in FIGS. 26 and 80 are denoted at the 
same step numbers. When the process of Step S370 is initiated, the message 
,^3^ tfng section 3X5 of the sub nucrc^mputer 401 reads out the message 306 
tom the log memory 420 (Step S341). Then, the message discriminating section 
315 judges the stote of the process flag attached to the message 306 (Step S342-. If 
the process flag mdica.es that the message 306 has been processed CVES m Step 
S342) thepr^ssofStepS370wi t hrespect to ^message3«istermina te d. If 

the pnxess flag indicates that the message 306 has not fc«en processed (NO m Step 
S342) it is judged whether a differenoa in ttme between the current time and the 
thne stamped on the message 306 is within the effective term described m the 
aatabase stored in the database memory 3X4 (Step S343). If He time difference is 
within the effective term (NO in Step S343), the message di^iminating section 315 

.• <!12 to send the message 306 to the message 

causes the message sending section 312 to senu we 

receiving section 321 of the master microcomputer 400 (Step S344). 

Subset, the message discriminating section 315 judges whether 
nation of the message 306 is necessary, by referring to the database stored in 
the database memory 314 (Step S352). If recreation is not necsssary (NO in Step 
S352), the message discriminating section 315 causes the message sending section 
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312 to send the message 306 to the master microcomputer 400 as it is (Step S355). 
Alternatively, as shown in FIG. 29, if it is Judged that recreate is not necessary 
(NO in Step S352), the process of Step S370 may he terminated 

K on the other hand, recreation is necessary (YES in Step S352), the 

i ais ™„™, the message creating section 311 to 
message discriminating section 315 causes tne mes g 

create a message 306 (Step S353). The recreated message 306 is sent to the 
ma ster microcomputer 400 by the message sending section 3!2 (Step S354>, and 

™^;™q95 Thus the process of Step S370 is 
processed by the message processing section 322. inus,w p 

terminated The message discriminating section 3X5 may individual* execute the 
p„ of Steps S341 through S355 with respect to each of the messages 306 
recorded i, the log memory 420, or may integrally execute the readout process of 

t at*,™, 1142 through S365 with respect to 
Step S341, and execute the processes of Steps S342 tnrougn 

each of the read-out messages 306 after the integral read-out process. 

Referring back to FIG. 37, when the process of Step S370 is completed, the 
sub microcomputer 40! sends the message 306 instituted of a notion 
notifying restart completion to the other microcomputers, namely, to the master 
.aicrocomputer 400, and the sub micrtKomputer 402 by the message sendmg 
section 3X2 (Step S371). The other micnxomputers can be notified that ft. restart 
of the sub microcomputer 40! has been oompfeted by giving «he notification 
When the process of Step S371 is completed, the microcomputer system 39! . 
resumed to the ordinary processes (Steps S320, S321, S322). 

The microcomputer system 391 is operated as mentioned above. This 
patent makes it possible to cause the message recipient to carry out a proper 
process with respect to the message which has been left unprocessed dunng 
suspension of the operation of the snb microcomputer 401. Similarly to the 
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^ment of the mi«*>mpu,er *-n 390, the mi—^ system 39! 
enables to P-ss the —a message - — - - J— 
m—ter, and process the u«ed message - restart.-* the -* 

microcomputer 402. 

[Sixth Embodiment] 

39 is a block diagram depict based on a function of a 
micr^mpufer system (see BIG. 19, in a— with a sixth embodiment of the 
pre8 e„t invention. The mic— er system 392 is dtferent from fte 
^pntersy^S^showninHG^Binthatan^t— puter^^ 

097 and a sub microcomputer 402 is 
proviaea with a message wntag section 327, and 

provided with a message writing section 337. FIG. 40 is a flowchart showing a 
pmcess flow in ordmary operations of the master m—put. 400 and the sub 
microcomputers 40!, 402 of the micro.mpu.er system 392. Processes in FIG. 40 
e q mva J ent t o«hoseinFIGS.22and36aredenotedatthesame S tepnumber S . 

When the ordmary operation is initiated, a message creating section 311 of 
«. sub microcomputer 401 crea te s a me^ge 306 (Step S301). Thenar^ 
^mng section 317 records the crea te d message 306 in a log memory 420 (Step 

a , oq^ indicates that the message 306 is 

S36D At this time, the process flag (see FIG. 23) indicates 

...» Klfi is sent to the master microcomputer 400 
unprocessed. The created message 306 is sent to 

by a message sending section 312 (Step S302). When ti— ion of the message 
306 is completed, a message writing section 313 of ft. sub minuter 401 sets 
ft. prc«ess tog inuicating that the message 306 has been processed ana re^ 
fte message 306 in the iog memory 420 (Stop S362). Specmcafly, sunilar to tiie 
e^ment of the microcomputer system 391, in the microcomputer system 392, 
efce message writing section 313 functions as a .mponent of setting the process flag 
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indicating that the message — « *■ — * *"* "* °"" 

W, microcomputer 40! has been competed with the respect to the message 306 

recorded in the log memory 420. 

On the ether hand a message raving section 321 in the master 
,n„uter 400 receives the message 306 (Step S304). The message ^ 
«*» 327 records the received message 306 in the log memory 420 (Step S363). 
b „therwer d s,thenew m essa^30Sisre W raedin a te 1 e g n 1 e 1 nor y 420,inaddi ti on 

to t he messes 306 with its process nag hen, attached thereto by the message 
section 313 of the snh microcomputer 401. In Step S363, the pro.se nag of 

the message 306 is unprocessed. 

ooo processes the received message 30b 
The message processmg section 322 processes 

on the contents of the message 306 (Step S305). When the pnxess by 
the messes process section 322 is completed, a nag setting secrton 323 seethe 
m indicating that the message 306 has been processed, and records the message 
306 in the log memory 420 (Step S307). In other words, the pro^s Hag of *e 
message 306 which has been new.y re^rded in the >og memory 420 in Step S363 
indicates that the message 306 has been processed in Step S307. 

in the case where the message 306 is * be sent to the sub microcomputer 

■ „^ nn 322ofthe master microcomputer 400 sends the 
402 the message processmg section 32Z ot tne ma 

m e*age 306 te the sub microcomputer 402 (Step S305). Then, the message wnttng 
^on 33, of the sub micr^omputer 402 records the message 306 received by tne 

331 to the log memory 420 (Step S364). In other words, 
message receiving section 331 in tne iug m 

^ new message 306 is recorded mt^ log memory 420, maddinonte^e massage 
306withtheprocessnagmdica a ngtbat«hemesaage306basbeenprocessedbytbe 
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mes sage writing action 313 of the sub — puter 401, and the message 306 
^ththe process flagindtcating that the message 306 has been pressed by the flag 
setting section 323 of the master micr^mputer 400. In Step S364, the process 
«« of the newly recorded ntessage 306 htdica.es that the message 306 . 
^processed. The message processing section 332 protssses the reeved message 
306dependmgonthecontentaofthemessage306( S «epS308). When the process 
by the message processing section 332 is completed, a flag setting section 333 sets 
the flag indicating that the message 306 has been processed, and records the 
message 306 in the log memory 420 (Step S309). 

Specified, in the examples of HGS. 39 arm 40, in the case where the 
m essage 306 is to he sent to the sub n—puter 402, there are recorded three 
„ kinds of messages 306 in the log memory 420 with three afferent Muds of 
process flags being attached therete: a flag for judging whether the message 
onb y the sub microcomputer 40! hasbeen compfotedl a flag forjudging 
whether the message relay transmission by the master microcomputer 400 has 
heen completed; and a flag for judging whether a. process by the sub 
reicrocomputer 402 as the recipient has been competed. In this way, the fog on 
processes of the message 306 is recorded in the log memory 420. 

fa this way, the microcomputer system 392 stores information of a large 
capacity, as log information on the message 306, as compared with the 
aucrocomputer systems 390 and 39!. A^rdingly, the micttcomputer ^stem 392 
Kq uires the largest capacity as a memory capacity of tire log memory 420 among 
the microcomputer systems 390 through 392. Nevertheless, similarly to the 
intent of the microcomputer system 391, the mrcrccomputer system 392 - 
capable of executing the processes with respect to the unprocessed message afler 
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.start of the micmcomputer, as exemplified in FIGS. 24, 26, 29, 30, 31, 37, and 38. 

[Seventh Embodiment] 

As stated above, in the apparatus controlling device 107 according to the 
second embodiment (shown in FIGS. 12 and 13), the CPU lb, after restarted, 
updates the contents in a register 21b to the latest stents in a register 21a (Step 
SISofFIG 14). Itisnormalthata K mgis te r21bisreset ro iniuaJizethecon«ents 
thereof to the default values when the CPU lb is restarted. For tbts reason, it is 
quired that the contents of the register 21b is updated to the latest contents after 

the CPU lb is restarted. 

In order to update the contente of the register 21b to the latest contente, 
the detecting section 37 can be configured to write the statuses, such as the interna! 
temperature of the refiigerater 202 detected by the temperature sensor 106 « the 
register 21b. As to the set conditions, snch as the set temperature of the 
refrigerator 202, the communicating section 109 can be configured to send the set 

in o Ac stated above, the contents stored in 
conditions to the controlling section 108. As stated aou 

the register 21b are conveyed to the register 21a by way of the message 6 as the 
internal notification. Tne internal notification can include the notification of the 
set conditions stored in the register 21b. Thereby, when the CPU lb is restarted, 
the set conditions stored in- the renter 21b can be conveyed to the register 21b so 
thatthe set conditions stored in the register 21b is updated to the latest content, 

More specifically, the message creating section 48 reads the set condign 
or set conditions out of data stored in the register 21b and creates a message or 
usages 6 based on the read out data. The created messages 6 are sent through 

omnre 3a to th e controlling, section 108 by the message sending 
the message memory 6a to tne 

™ MflM a flrp received by the message receiving section 34. 

section 32. The sent messages 6 are received uy 
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«.„„ ;„ the resistor 21b through the message 
The received messages 6 are written m the reguste 

memory 3a by the writing section 35. 

There may be some of set conditions that dees not require or rafter 
pro hihit the defauit vaiue of the register 21b to be updated thereto. Therefore, it . 
parable that the communicating section 109 has the dreernnination database 
m emory 4a Hte the communicating section 103 shown in FIG. 4 and the 
a^ta*. database memory 4a steres a database exempt shown in FIG. 
41 The database iflustrated in FIG. 41 describes a set condition notification flag 
&r each kind of set conditions that defines whether the corresponding set condrtion 
is to he notified or not. The message sending section 32 preferably refers «o the 
database stored* the discrimination database memory 4a, selects the set condition 

„ set conditions for which tire set condition nation flag is set at T from the 
re g i ster21a,andsend S thesa 1 ec te dsetconditions to thecontroUingsectionl08. 

As stated above, in the apparatus — ng device 101 according to the 
tot embodiment(shownmHGS.3 £ md4),a ft ertheCP U laisrestar te d(StepS16 

in FIG 9), tire controlhng section 102 sends ft. contents in fte register 21b to the 
_ica«ing section 103 to thereby update the contents in a register 21a to the 
iatest contents in a renter 21b (Step S18 of FIG. 9). It is normal that fte negater 
21a is reset te initial fte oontents thereof te fte defeult values when the CPU la 
isresurted. For this reason, it is quired that fte contents of the register 21a „ 
updatedtothelatestcontentsaftertheCPU la is restarted. 

The updated contents in the register.^ inchrde fte status or statuses of 
*. components such as the temperature sensor 106 to he controfled, e.g., the 
mte mal temperature of fte refiigerater 201. There is polity ftat the latest 
statusesofthecomponentstobeoontrofledstoredmfteregister^aisnotidentical 
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to the statuses that the controller 110 has already accpured when the CPU la . 
started after suspension of the operation. It is, therefore, preferable that the 
_icating section!03 notifies the latest statuses of the consents stored » 

the register 21a to the controller 110. 

More specifically, the message creating section 48 reads the status or 
statuses of the components out of the updated latest — stored in the regtster 
21a and creates a message 6 or message* 6 based on the read out data. The 
seated messages 6 are sent through the message memory 3a and the pro***, 
averting section 43 to the controller 110 by the message sending section 44. 

There may be some of statuses of the components that does not requue or 
ra ther prohibit the default value of the register 21a to be updated thereto. 
Therefore, it is preferable that the discrimination database memory 4a steres a 
database exemplar* shown in FIG. 42. The database illustiated in FIG. 42 
describes a stetus notification flag for each kind of statuses of the components to be 
controlled that defines whether tite corresponding status is to be notified or not. 
The message sending section 48 preferably refers to the database stored in the 
on database memory 4a, se!ecte the status or statuses for which the 
status notification flag is set at "1" from the register 21a. 

As stated above as tire third embodiment, both the first and the sacond 
embodiments can be Wd into practice simultaneously. In this case, the 
a^ation database memory 4a preferably stores both the databases illustrated 

in FIGS 41 and 42. 

It is preferable to enable the r 110 to set the set condrtion 

notification flags and the status notification flags. Therefore, the compiler 110 . 
prefera bly configured to send the message or messages 6 havmg a data structure 
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exemplar* shown in FIG. 43 to the apparatus controlling device 101. 107, 115 or 
U0 In FIG. 43, the header includes codes identifying the sender <U the controller 
U0) and the recipient (Le. the apparatus strolling device 101 and others). The 
ntessage content is the info— that specifies the kind of the notions 
ill nstra te dinFIGS.41and42. The data include* the set condition notification flag 
and the status notification flag. As aether example of the data structure shown m 
HO 43 the message content may show which of the notification of the setcondrtion 
or the notification of the statue the message 6 is for, and ft. data may show a 
notification content for which the set edition notification flag is to be set at 1 
(e , notification of the set condition V) or a notification content for which the 
status notification flag is to be set at "1» (e.g., notification of the status "A"), 
^her, the data in one message 6 may show two or more notification contents 
etoltaneously for which the flag is » be set at In tine case, the data may 
specify the notification contents for which the flag is to be set at T among 
predeterminedplural notification contents in the form ofbit map. 

In an example ofthe apparatus controlling device 101 shown in FIG. 4, the 

controller 110 preferably sends the message 6 fllustrated in FIG. 43 to the 
apparntuscontromngdevicelOlimmediatelyanortheapp^tuscontroUingdev^ 

Ml is connected through the communications fine L to the controller 110. The 
sent out message 6 is received by the message reaving section 30. The received 
message 6 is stored in the discrimination database memory 4a as a database 
to ngh the protocol converting section 31 and the message memory 3a by the 

writing section 46. 
[Other Embodiments] 

In the above-stod first te third and seventh embodiments, the registers 
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21 a and 21b are provided within the CPU 1. and lb, respectively. Each of the 
registers 21a and 21b can, however, he omfigured as another storing medium such 
as an RAM (Bandom Access Memory) separated from the CPU la and lb. 
[Brief Description on the Embodiments] 

The Mowing is a brief descnption on the embodiments of the present 

invention. 

(!) A message processor for implementing a pre<*ss by commumcatog a 
.nessagewiarar.ex.emaldev.ee, comprises: message generating means including 
at least one of message roceiving means to revive the message from the external 
device, and message creating means to create the message; message storing means 
to store the message received or created by the message generating means; message 
p ™gmeanstoreadout«he message storedinthe massage storing means and 
to implement a process based on the message; identification code attachmg mear* 
to record, in the message storing means, the message processed by the message 
processing means with an identification <»de indicating that the message has been 
processed being attached thereto; culmination database storing means to store a 
database describing an effective term with respect to eacb of contents of the 
message; and message discriminating means to read out the message from the 
message storing means in response to a restart signal received in the message 
processor after the operation of the message processor is suspended, and to cause 
the meseage processing means to implement the proves with respect to the 
message to which the identification code has not been attached and whose effective 
term has not lapsed among the readout message, by referring to the database. 

In the message processor (1), the message stored in the message storing 
means is read out therefrom in response to the restart signal revived in the 
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m essage processor after the operation of the message processor is suspended, and 
the process is implemented with respect to the unprocessed message whose 
effective term has not lapsed hy referring to *e database stored in the 
action database storing means. This arrangement makes it possible to 
process the message which has been left unprecessed during suspend of the 

~ tn oave time required for implementing an 
operation of the message processor, and to save time req 

co with resoect to an unprocessed message whose effective term 
unnecessary process with respect roanuup 

has lapsed. 

It is possible to, as exemplary presses by the menage processor (1), carry 
out' an internal precess such as sending the created message to the externa, device, 
sending the received message to the external device, or strolling the apparatus 
based on the received message, or selectively perform these processes based on the 

contents of the message. 

(2) A message processor is the message processor (1), wherein- the 

message generating means includes the message creating means; the database 
tather describes whether the message is to be recreated after iapse of the effective 
term with respect to each of the contents of the message created by the message 
mating means; and the message di^iminating means causes the message 
mating means to recreate the message te which the identification code has not 
heen attached, whose effective term has lapsed and which is te be recreated, among 
the message read out torn the message storing means in response to the restart 
signal by referring to the database. 

In the message processor (2, the message is recreated with respect te the 
unprocessed message whose effective term has lapsed by suspension of the 
operation of the message processor and which is te he recreated by referring to the 
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database. This arrangement makes it possible to process the recreated message 
that reflects new status after restart of the message processor, in place of processing 
the message whose effective term has lapsed, and to save time required for 

implementing an unnecessary process. 

(3) An apparatus controlling device is provided with a controlling section 

for controlling an apparatus by communicating a message with an external device 

via a communications line, and a communicating s^tion whtch is provided between 

the controlling section and the commtmications line, and is adapted for performing 

protocol conversion of the message so as to interface with the controlling section and 

the communications line, wherein the communicating section includes: message 

living means to receive a first message sent through the communications line 

and a second message sent fiom the continuing section; message storing means to 

.tore the first message and the second message received by the message receiving 

meters; message processing mearts to read out the first message and the second 

message stored in the message storing means, to send the readout first messa^ to 

the controlling section, and to send the readout second message to the 

communications line; identification code attaching means to record, in the messa^ 

storing means, the first message and the second message after the transmission by 

.he message processing mearts, with the identification code indicating that the 

respective first and second messages have been processed being attached thereto; 

discrimination database storing means to store a database de^ibing an effective 

torm with respect to each of contents of the first message and the second message; 

and message discriminating means to read out the first message and the second 

message ftom the message storing means in response to a restart signal received in 

the compearing section after the operation of the commmticating section is 
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suspend and to cause the message passing means "send the message to 
which the identification cede has not been attached and whose efiective tonn has 
not lapsed, among the readout first and second messages, by referring to the 
database. 

In the apparatus controlling device (3), the message stored in the message 
storing means is read out therefrom in response to the restart signal received in the 
communicating section after the operation of the communicating section . 
suspended, and the unprocessed message who* effective term has not lapsed » 
. sent by referring to the database stored in the discretion database stonng 
m eans. This arrangement makes it possible to send the message which was not 
sent during suspension of the operation of the communicating section, and to save 
tone recurred for implementing art unnecessary process with respect to the 
„ssed message whose effective term has lapsed. Further, sine the 
communicating section having the protoool converting function and shanng a 
action or functions among a variety of kinds of apparatus cautioning devices - 
provided independents of the cnntroUing section, the entire design cost ragarchng 
toe various kinds of apparatus controlling devices to be used in various kinds of 

apparatuses can be reduced. 

(4, An apparatus controlling device is the device (3), where,* the 

communicating section further includes message creating means to croate a third 

message; toe message storing means stores toe third message created by the 

messagecreatingmeans; the message processing means reads out the thrrd 

message stored m the message storing means, sends toe readout third message to 

toe communications line, sends, to toe controffing section, the readout first message 

except for one containing a data re q uest to the controffing section, and causes toe 
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message creating means to create the thrrd message responding to the first, 
message containing the data request; identification code attaching means records, 
m the message storing means, the third message after the transmission by the 
message processing means, with the identification code indicating that the tad 
messag e has heen processed being attached thereto; the database describes an 
efiective term with respect to each of contents of the third message; the message 
discriminating means reads ont the third message from the message storing means 
in response to the restart signal, and canses the message P— g means to send 
the message to which the rectification code has not been attached and whose 
efiective term has not iapsed, among the readont third message, by referring to the 
database; and the continuing section sends, to the —treating section, data 
quired for the message creating section to create the third message responding to 
the data request contained by the first message. 

In the apparatus controlhng device W. the communicating section creates 
m d sends the third message, as a response to the date request, based en the data 
sent from the controlhng section, in place of tire controlhng section, if the first 
message contains the data request. This arrangement alleviates the burden of the 
o^Hing section because the relatively heavy burden of the controlling section rs 
shared by the communicating section, and a^rdingly, enhances responsiveness to 

the data request. 

(5) An apparatus controlling device is the device (4), wherein the 

database further describes whether the third message is to be recreated after lapse 

of the efiective term with respect to each of the contente of the third message; the 

message discriminating means causea the message creating means to recreate ttre 

third message to which the identification code has not been attached, whose 
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effective term has lapsed, and which is to be recreated, among the third message 
read out from the message storing means in response to the restart signal by 
referring to the database; and the controlling section sends, to the commurucating 
section, data required for the message creating section to recreate the third message 
after the operation of the communicating section is resumed in response to the 
restart signal. 

In the apparatus controlling device (5), the message is recreated with 
respect to the third message which has been left unprocessed whose effective term 
has lapsed due to suspensfon of the operation of the communicating section arm 
which fs to be recreated by referring to the database. Thfs arrangement makes it 
possible to send the recreated third message that reflects new status after restart of 
the commurncating section, in place of sending tie third message whose effective 
term has lapsed, and to save time required for performing unnecessary 
transmission. 

(0 An apparatus controfling device is the device (5), wherein the 
database further describes whether the second message is to be recreated after 
lapse of the effective term with respect to each of the contents of the second 
messag e; message discriminating mearts causes the message creating 

means to recreate the second message to which the identification code has not been 
attached, whose effective term has lapsed and which is to be recreated as the third 
message, among the second message read out from the message storing means in 
response to the restart signal by referring to the database; arm the controfling 
section sends, to the communicating section, data required for the message creating 
section to recreate the second message as the third message after the operation of 
the communicating section is resumed in response to the restart signal. 
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In the apparatus compiling device (6), the message is recreated and sent, 
. *. third message, with respect to the second message which has been left 
„ssed, whose effective term has lapsed and which is to he recreated as weU 
as ft. third message. This arrangement rna.es it possible to send the tecteated 
mess age that reflects new starts aftar restart of the —eating sect., « 
pl ace of sending the nnprooessed second message whose effective term has .apsed, 
a.dmsavetoemc.niredforperibrn^gunnecessarytransm^on 

O An apparatus controlling device is any of fte devrces (3) through (6), 
where m the controlling section monitors the operation of the comma— 
section and sends the restart signal to the communicating section if the operation 

of the communicating section is suspended. 

iv j x An* (i\ the controlling section monitors the 
In the apparatus controlling device (7), the contromi g 

operation of the communicating section, and sends the restart signal to the 

costing section if the operation of the —eating section is suspended 

to by shortening the operation suspended period, Ac*,rding.y, the apparatus 

confrolhng device is applicable to an apparatus such as a refrigerator, in whtch a 

lonrter m suspenston of cooling operation is prohibited, and to a security de.ee, 

such as a sensor fcr detecting and alerting suspidous individuals, and a sensor & r 

A wta a fire in which even a short-term suspended operation is 
detecting and alerting a me, in wnu. 

prohibited. Further, in tfiis arrangement, since there is no need of admtionafly 
providing a device for monitoring the operation of the communicating section, the 
apparatusoonti.ffingdevicecanbeprodu^dwithalowcost. 

(8) An apparatus controUing device is provided with a oontroflmg section 
for controflmg an apparatus by communicating a message with an ertemal device 
* a communications line, and a communicating section which is provided between 
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th e — ng section and the eee.nunica.on3 one, and is adapted for perform** 
^.oooleonvetsionomen.essa^.as.in.erfooewiththecon^aectiona.d 

thec ommunicatfons 1 me,where,n the —g section includes: message 
means to receive a first message sent from the communicating section; 
m essage creating means to create a second message; message storing means to 
store the first message received by the message receive means, and the second 
n.essagecmatedbytomessagecrea^means^essageprocessingmeanstoread 

out the first message and the se<»nd message stored in the message storing means, 
to control the apparatus based on the readout first message, and to send the 
„adout second message to the communicating section: identification code attachmg 
m eans to record in the message spring means, the first message tmer the centre! 
by twe message p~g section and the second message after the transmit 
by the message processing means, with an identification code indicating that the 
respective and second messages have been processed being attached thereto; 
discrimina ti on database storing means to sttre a database descrying an effective 
term with respect to each of— of the first message and the second message; 
wi uressage drscrrmrnating means to read out the first message and the se»nd 
m essage from the message spring means in response to a restart signal recatved » 
the — g section after the operation of the communicating section rs 

^ oc^crp processing means to carry out the control or 
suspended, and to cause the message processing me 

fce transmisston with respect to the message to which the tdentification cede has 

and second messages, by referring to the database. 

In the apparatus controUing device (8), the message stored in the message 
stori ng means is read out therefrom in response * the restart signal received rn the 
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control section after the operation of the —icating section is suspended, 
a*d the control and the transmission are carried out with respect te the 
unprocessed message whose eftective term has not iapsed, hy referring «o the 
database stored in the discrimination database storing means. This arrangement 
it possible to process the message which has been 1* unpnxessed dunng 
suspension of tire operation of the controlling section, and to save thne required for 
tenting an unneces*uv prc^ss with respect «o the unpnxessed message 
wbose effective term has lapsed. Further, smce the communicating section havmg 
the protocol converting function turd sharing a function or functions among a 
varies of Mnds of apparatus controlling devices is provided independently of tire 
earning section, the entire design ^ regarding the various kinds of apparatus 

(9) An apparatus controlling device is the device (8), wherein the 
database further describes whether the second message is to be related after 
iapsa of the effective term with respect to each of the contents of the second 
nressage; the message discriminating means reads out the second message 

from tire message stering means in response to tire restart signai and causes the 
nressage creating means to recreate the se<»nd message te which the identification 
eade has not been attached, whose effective te rm has lapsed and winch is to be 
recreated, among the readout second message by referring to the database. 

la the apparatus controlling devte (9), the message is recreated with 
respect te the second message which has been left unprocessed, whose effective 
term has lapsed due to suspension of the operation of the controfling section and 
W nich is te be recreated by referring * the database. This arrangement majtes rt 
possible to send the recreated second message that reflects new status after restart 
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of the controlling section, in piece of sending the second message whose effective 
term has lapsed, and to save time quired for performing unnecessary 
transmission. 

(10) An apparatus eontrolling device is the device (8) or (9), wherein 
the communicating section momtors the operation of the controlling section, and 
sends the restart signal to the strolling section if the operation of the 

controlling section is suspended. 

In the apparatus controlling device (10), the communicating section 
ntonitors the operation of the controlling section, and sends the restart signal to the 
controlling section if the operation of the controlling section is suspended, thereby 
shortening the operation suspended period Accordingly, the apparatus controlling 
device is applicable to an apparatus such as a refrigerator, in which a lon^term 
suspension of cooling suspended operation is prohibited, and to a security devtce, 
such as a sensor for detecting and alerting suspicious individuals, and a sensor for 
detecting and alerting a fire, in which even a short-term suspended operation is 
prohibited. leather, in this arrangement since there is no need of additionally 
providing a device for monitoring the operation of the communicating section, the 
apparatus controlling device can be produced with a low cost 

(11) A home appliance comprises the message processor (1) or (2), or any 

one of the apparatus controlling devices (3) through (10). 

Since the home appliance (11) is equipped with the aforementioned 
m essage processor or the inventive apparatus controlling device, provided is the 
home appliance capable of processing the message which has been left unprocessed 
during suspension of the operation, and saving time required performing an 
unnecessary process with respect to the unprocessed message whose effective term 



76 



P1355 



has lapsed. 

(12) A program for a message processor of implementing a process by 
oommunicating a message with an external device, causes the message processor to 
function as: message generating means including at least one of message receivmg 
m eans to receive the message from the external device, and message creating 
m eans to create the message; message spring means to store the message reived 
orcreatodby the message generating means; message processing means to read out 
the message stored in the message storing means, and to moment a process 
based on the message; identification attoching means to reoord the message 
passed by the message processing means, in the message storing means, wtth an 
identification code indicating that the message has been processed being attached 
^mm; discrimination database storing means to store a database describing an 
' effective term with respect to each of stents of the message; and message 
discriminating means to read out the message torn the message storing means m 
response to a restart signal received in ft. message processor after the operation of 
the message pressor is suspended, and to cause the message processing means to 
implement the process with respect to tire message to which the identification code 
has not been attached and whose effective torm has not lapsed, among the readout 
message, by referring to the database. 

In the program (12), since the message processor functions as the 
aforementioned respective meams, provided is the message processor capable of 
passing the message which has been left unpre-ssed during suspension of the 
operation of the message processor, and saving time required for performing an 
unnecessary process with respect to the unpreW message whcae effective term 
has lapsed. 
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( 13 ) A microcomputer system provided with a plurality of 
^crocomputers for communicating a message wfth each other, and a log memory 
ta. and into which data is readable and writable by the any one of the 
mi—uters, comprises: a first mtcrocomputer, as fte one of the 
nticocomputers, including: message creating means to create the message: 
message sending mem* to send the message created by the message creating 
.neans to a second microcomputer, as the another one of the microcomputers: first 
message writing means to record the message sent by the message sending means 
in the log memory: a first database memory to store a first database describing a* 
eftctive term with respect to each of — of the message, the second 
microcomputer including: m essa^ p— g means to process the message sent 
by the message sending means depending on the contents of fte message: 
identification code attaching means to reoord, in the log memory, ft. messa^ 
which has been recorded in the log memory and whose process by the message 
processing means has been completed, with a first identification code indicating 
that the message has boen processed being attached thereto: a second database 
memory to stere a second database de^ibing an effective term with respect to each 
of contents of the message: and first message discriminating means to read out the 
message from the log memory in response to a restart signal received in the second 
microcomputer after the operation of the seonrd microcomputer is suspended, and 
to cause the message processing means to pr~ess fte message to which the first 
identification code has not been attached and whose effective term has not lapsed, 
among the readout message, by referring to the second database, the first 
micr«omputer further including seoond message discrhmnating means to read out 
the message fiom the log memory after the second microcomputer receives fte 
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restart signal, and to cause the message creating means to recreate the message to 
which the first identification code has not been attached and whose effective term 
has lapsed, among the message read out from the log memory, by referring to the 
first database. 

In the microcomputer system (13), the microcomputer which has received 
the message is so configured that the message stored in the log memory is read out 
therefrom in response to the restart signal received in the microcomputer after the 
operation of the microcomputer is suspended, and that the process is carried out 
with respect to the unprocessed message whose effective term has not lapsed, by 
referring to the database. Further, the microcomputer which has created the 
message is so configured that the message stored in the log memory is read out 
therefrom, and the new message is recreated with respect to the unprocessed 
message whose effective term has lapsed, by referring to the database. This 
arrangement makes it possible to process the message as it is which has been left 
unprocessed during suspension of the operation of the microcomputer and which is 
processable without an alteration, and also to process the recreated message that 
reflects new status after restart of the microcomputer in place of processing too old 
message. In other words, this arrangement makes it possible to perform a proper 
process with respect to the message which has been left unprocessed during 
suspension of the operation of the microcomputer. 

(14) A microcomputer system is the system (13), wherein: the first 
database further describes whetber the message is to be recreated after lapse of the 
effective term with respect to each of the contents of the message; and the second 
message cfiscriminating means causes the message creating means to recreate the 
message to which the first identification code has not been attached, whose effective 
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term has lapsed and which is to be recreated, among the message read ont from the 
log memory by referring to the first database. 

In the microcomputer system (14), the microcomputer that has created the 
message is operative to recreate the message with respect to the unprocessed 
message whose effective term has lapsod and which is to be recreated by referring 
to the database. This arrangement enabtes to save time required for performing 
an unnecessary process with respect to the unprocessed message whose effective 
term has lapsed. 

(16) A microcomputer system.is the system (14), wherein the second 
message mscriminating means causes the message sending means to send the 
message to which the first identification code has not been attached, whose 
effective term has lapsed and which is not to be recreated, among the message 

read out from the log memory. 

In the microcomputer system (15), the microcomputer that has created the 
m essa g e is operative to send the unprocessed message again whose effective term 
has lapsed and which is not to be recreated. This arrangement enables to save 
tune required for recreating unnecessary message, and to perform a proper process, 
in the case where the status after the restart of the microcomputer is identical to 
the contents of the unprocessed message whose effective term has lapsed. 

(16) A microcomputer system is the system (13), wherein the first 
microcomputer further includes: second message writing means records the 
message created by the message creating means in the log memory! and the first 
message writing means to record, in the log memory, the message which has been 
recorded by the second message writing means and whose transmission by the 
message sending means has been completed, with a second identification code 
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indicating that the message has been processed being attached the first 

microcomputer farther includes: third message discriminating means to read out 
the message from the log memory in response to a restart signal received in the first 
microcomputer after the operation of the first microcomputer is suspended, to cause 
the message sending means to send the message to which the second identification 
code has not been attached and whose effective term has not lapsed, among the 
message read out from the log memory, by referring to the first database, and to 
cause the message creating means to recreate the message to which the second 
identification code has not been attached and whose effective term has lapsed. 

In the microcomputer system (16), the microcomputer that has created the 
message is operative to read out and send the message stored in the log memory in 
response to the restart signal received in the microcomputer after the operation of 
the microcomputer is suspended, to send the unprocessed message whose effective 
term has not lapsed, by referring to the database, and to create the new message 
with respect to the unprocessed message whose effective term has lapsed. Tnis 
arrangement enables the message receiving microcomputer to process the message 
as it is which has been left unprocessed during suspension of the operation of the 
message creating microcomputer and which is processable without an alteration, 
and to process the recreated message that reflects new status after restart of the 
microcomputer in place of processing too old message. In other words, this 
arrangement enables the message receiving microcomputer to perform a proper 
process with respect to the unprocessed message during suspension of the operation 

of the message creating microcomputer. 

(17) A microcomputer system is the system (16), whereto- the first 

database further describes whether the message is to be recreated after lapse of the 
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effective term with respect to each of the contents of the message! and the third 
message discriminating means causes the message creating means to recreate the 
message to which the second identification code has not been attached, whose 
effective term has lapsed and which is to be recreated, among the message read out 
from the log memory by referring to the first database. 

In the microcomputer system (17), the microcomputer that has created the 
message is operative to recreate the new message with respect to the unprocessed 
message whose effective term has lapsed and which is to be recreated by referring 
to the database. This arrangement enables to save time required for the message 
receiving microcomputer to perform an unnecessary process with respect to the 
unprocessed message whose effective term has lapsed. 

(18) A microcomputer system is the system (17), wherein the third 
message discriminating means causes the message sending means to send the 
message to which the second identification code has not been attached, whose 
effective term has lapsed and which is not to be recreated, among the message read 
out from the log memory. 

In the microcomputer system (18), the microcomputer that has created the 
message is operative to send the unprocessed message again whose effective term 
has lapsed and which is not to be recreated. This arrangement enables to save 
time required for recreating the unnecessary message, and to cause the message 
receiving microcomputer to perform a proper process, in the case where the status 
after the restart of the message creating microcomputer is identical to the contents 
of the unprocessed message whose effective term has lapsed. 

(19) A microcomputer system is any of the systems (13) through (18), 
wherein: the microcomputers include a master microcomputer, and a plurality of 
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sub microcomputers for communicating the message with each other, 
communication of the message between the sub microcomputers being conducted 
via the master microcomputer; the first microcomputer is the one of the sub 
microcomputers; and the second microcomputer is the master microcomputer. 

In the microcomputer system (19) including the master microcomputer 
and the sub microcomputers, the message which has been left unprocessed during 
suspension of the operation of the master microcomputer can be processed 
appropriately. 

(20) A microcomputer system is any of the systems (13) through (18), 
wherein: the microcomputers include a master microcomputer, and a plurality of 
sub microcomputers for communicating the message with each other, 
communication of the message between the sub microcomputers being conducted 
via the master microcomputer; the first microcomputer is the one of the sub 
microcomputers; and the second microcomputer is the another one of the sub 
microcomputers. 

In the microcomputer system (20) including the master microcomputer 
and the sub microcomputers, the message which has been left unprocessed during 
suspension of one of the operation of the sub microcomputers can be processed 
appropriately. 

(21) A microcomputer system is the system (19) or (20), wherein at least 
one of the sub microcomputers monitors the operation of the master microcomputer, 
and sends the restart signal to the master microcomputer if the operation of the 
master microcomputer is suspended. 

In the microcomputer system (21), the sub microcomputer monitors the 
operation of the master microcomputer, and sends the restart signal to the master 
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microcomputer if the operation of the master microcomputer is suspended. This 
arrangement enables to shorten the operation suspended period, and to eliminate 
additionally providing a device for monitoring the operation of the master 
microcomputer, thereby producing the microcomputer system with a low cost. 

(22) A microcomputer system is any of the systems (19) through (21), 
wherein the master microcomputer monitors the operations of the sub 
microcomputers, and, if the operation of the one of the sub microcomputers is 
suspended , sends the restart signal to the operation-suspended sub microcomputer. 

In the microcomputer system (22), the master microcomputer monitors the 
operations of the respective sub microcomputers, and sends the restart signal to the 
operation-suspended sub microcomputer if the operation of the sub microcomputer 
is suspended. This arrangement enables to shorten the operation suspended 
period, and to eliminate additionally providing a device for monitoring the operation 
of the sub microcomputers, thereby producing the microcomputer system with a 
low cost. 

(23) A home appliance comprises the any of microcomputer systems (13) 
through (22). 

Since the home appliance (23) is equipped, with the aforementioned 
microcomputer system, provided is the home appliance capable of processing the 
message as it is which has been left unprocessed during suspension of the operation 
of the microcomputer and which is processable without an alteration, and 
processing the recreated message that reflects new status after restart of the 
microcomputer in place of processing too old message. 

(24) A program for a microcomputer system provided with a plurality of 
microcomputers for communicating a message with each other, and a log memory 
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from and into which data is readable and writable by the any one of the 
microcomputers, causes a first microcomputer, as the one of the microcomputers, to 
function as: message creating means to create the message; message sending 
means te send the message created by the message creating means to a second 
nncrocomputer, as the another one of the microcomputers; first message writing 
means to record the message sent by the message sending mean in the log memory; 
and a first database memory storing a first database describing an effective term 
with respect to each of contents of the message. The program cause* the second 
microcomputer to function as: message processing means to process the message 
sent by the message sending means depending on the contente of the message; 
identification code attaching means to record, in the log memory, the message 
which has been recorded in the log memory and whose process by the message 
pressing means has been ^npleted, with a first identification cede indicating 
that the message has been processed being attached thereto; a second database 
memory storing a second database describing an effective term with respect to each 
of the contents of the message; and first message discriminating means to read out 
the message from the log memory in response to a restart signal received in the 
second nncrocomputer after the operation of the second microcomputer is 
suspended, and to cause the message processing means to process the message to 
which the first identification code has not been attached and whose effective term 
has not lapsed, among the readout message, by referring to the second database. 
The program further causes the first microcomputer to function as second message 
discriminating means to read out the message from the log memory after the 
second microcomputer receives the restart signal, and te cause the message 
creating means to recreate the message to which the first identification code has not 
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been attached and whose effective term has lapsed, among the readout message, by 
referring to the first database. 

In the program (24), since the first microcomputer and the second 
microcomputer function as the aforementioned respective means, provided is the 
useful microcomputer system capable of processing the message as it is which has 
been left unprocessed during suspension of the operation of the microcomputer and 
which is processable without an alteration, and processing the recreated message 
that reflecte the status after restart of the microcomputer in place of processing too 
old message. 

This application is based on Japanese Patent Application No. 2003- 
130695 and No. 2003-130696 respectively filed on May 08, 2003, the contents of 
which are hereby incorporated by reference. 

Although the present invention has been fully described by way of 
example with reference to the accompanying drawings, it is to be understood 
that various changes and modifications will be apparent to those skilled in the 
art. Therefore, unless otherwise such changes and modifications depart from 
the scope of the present invention hereinafter defined, they should be construed 
as being included therein. 
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